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1 Doubly smoothed values of the effective heights that apply to densities 





Densities derived from the atmospheric drag on satellite 1963 53A 
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A catalog of atmospheric densities derived from the drag on five balloon satellites 
is p~sented. These densities replace and, in two cases, considerably extend pre-
viously publisiied results on these same . satellites. Much of the catalog is based on 
precisely reduced Baker-Nunn observations and, for that reason, provides much 
better time resolution than was possible before. The effect of direct solar radiation 
pressure has been precisely evaluated, and that of terrestrial radiation pressure 
has been included in every case. The interval covered for each satellite varies 
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A CATALOG OF ATMOSPHERIC DENSITIES FROM THE DRAG 
ON FIVE BALLOON SATELLITES 
Luigi G. Jacchia and Jack W. Slowey 
1. INTRODUCTION 
. ,
We present herein a catalog of atmospheric densities determined from the drag 
on five balloon satellites: 1961 51 (Explorer 9), 1963 53A (Explorer 19), 19644A 
(Echo 2), 1964 76A (Explorer 24), and 1968 66A (Explorer 39). Densities from all 
five satellites have been published in previous catalogs (Jacchia and Slowey, 1965, 
1970, 1972). For satellites 1963 53A and 1968 66A, the densities given h(-}re extend 
considerably beyond the intervals listed in the earlier catalogs. And in every case, 
the densities herein are of better quality and are intended to replace earlier ones. 
Previously published densities were based entirely on field-reduced Baker-Nunn 
observations and other observations of similar accuracy. The allgular accuracy, or 
the equivalent, of these observations was a few minutes of arc. ill the cases of 1963 
53A, 196476A, and all but about the final 25% of the lifetime of 1961 81, the densities 
herein are derived from precisely reduced Baker-Nunn observations. Accurate to :?, 
few seconds of arc, these observations enable densities to be determined with con--
siderably better time resolution than is possible from field-reduced observations. 
For this catalog, we have taken pains to evaluate the effects of radiation pressure 
as precisely as pOSSible, as the contribution of radiation pressure to orbital accelera
-
tion must be considered in determining atmospheric density. At the heights typical 
of the balloon satellites, this is an extremely significant correction. For each satel-
lite, we have accurately determined the reflection factor, which takes into account 
I .' 
This work was supported in part by grant NGR 09-015-002 from the National Aeron
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the small component of diffuse reflection from the satellite's surface, by analyzing 
the variations in orbital eccentricity. We have also included the small but often 
significant effects of albedo and infrared radiation coming from the earth. 
Some basic data on the five satellites are presented in Table 1. The second 
column gives the range of standard height for each satellite, the standard height being 
one of the two heights to which each value of density was reduced and tabulated inthe 
density catalog (Table 3). The other is the smoothed effective height. The effective 
heiglIt of a density determination is the average of the actual height around the satel-
lite's orbit weighted by local atmospheric drag, which was estimated from a model 
of atmospheriC denSity. The individual effective heights have been smoothed to 
eliminate the short-term effects due to the variations in the density scale height 
of the atmosphere that are associated with geomagnetic disturbances. A "standard" 
height, constant over as long an interval as pOSSible, was selected to be roughly 
equal to the median of the effective heights over that interval. We have reduced den-
sities to such a standard height in order that they can be seen free of those variations 
due merely to relatively small changes in height. Unfortunately, the standard height 
must be changed frequently in the case of the balloons because radiation pressure 
causes large changes in the heights of these satellites, and the reduction to a standard 
height can be made with assured accuracy only over a relatively short height interval. 
A detailed tabulation of the standard heights that apply to this density catalog is given 
in Table 2 as a function of the Modified Julian Date (MJD = JD - 2,400,000.5), which 
is the independent variable in the catalog. 
The last column of Table 1 gives the time resolution of the densities in the catalog. 
The figures in parentheses are the highest resolution during large geomagnetic per-
turbations; the other values represent the range of the resolution under more normal 
conditions. The remain~g columns in Table 1 are self-explanatory. 
The coverage of the catalog in time and height can be seen graphically in Figure 1, 
where we have plotted the smoothed effective height for each satellite as a function of 
time over its catalog interval. Heights in the figure have been further smoothed to 
eliminate relatively shori-period variations that arifle mainly as a result of the earth's 
oblateness and, ,thus, only approximate the smoothed effective heights of the catalog. 
A tick mark on the plot for 1961 51 indicates the tirneat which the change from pre-
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Figure 1. Doubly smoothed values (see te)"'t) of the effective heights that apply to densities in this catalog. They 
are plotted over the catalog interval for each satellite. 
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2. METHOD OF COMPUTATION 
The method by which we determined atmospheric densities from satellite observa-
tions has previousiy been described in some detail (Jacchia and Slowey, 1962). We 
computed the contribution of direct solar radiation pressure to the observed accelera-
tion by means of a formulation similar to that given by Kozai (1961), in which a value 
of 2.000 cal em -2 min-1 was assumed for the solar constant. We obtained values of 
the reflection constant by fitting the observed variations in orbital eccentricity through 
use of a program that numerically integrates the Lagrangian equations of motion and 
include!') all the important perturbations. These fits were made over intervals of 
betwf'ti,m 100 and 200 days in each case. Experience has shown (Slowey, 1974a) that 
the reflection constant for a particular satellite changes very little with time. The 
secular effect of terrestrial (earth albedo and infrared) radiation pressure was com-
puted by integrating the appropriate Lagrangian equation arOl.md the orbit by numerical 
quadrature. By means of two-dimensional numerical quadrature over the visible 
cap of the earth, we determined the force at each point. For terrestrial radiation, 
we used a model based on published results from Tiros observations that includes 
seasonal-latitudinal variations (Slowey, 1974b). We used a variable model for the 
drag coefficient (Jacchia and Slowey, 1972) based on the work of Cook (1965, 1966). 
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3. EXPLANATION OF THE DENSITY TABLES 
ThfJ numerical results frolll the five satellites are given chronologically bysatel-
lite in Table 3. The time, in terlllS of the Modified Julian Date, 3,ppears in the first 
column of the table, t:ollowed by the observed rate of change of the anolllruistic period, 
or nacceleration. II The contributions to the acceleration ascribed to direct solar 
radiation pressure and to terrestrial radiation pressure are in the third and fourth 
(loluTlUls, respectively. The following cOlUllln lists the difference between the observed 
acceleration and the total acceleration due to radiation pressure - i. e., the portion 
of the a(lceleration due to atInospheric drag. Also included are the comlllon logaritlmls 
of the density in grams per cubic centimeter, at the smoothed effective height (column 
six) and at the standard height (column seven). The local exospheric temperature 
above perigee corresponding to the computed densities in one of Jacchia's more 
recent lllodeis (Jacchia~ 1971) is given j,n column eight. The last three columns 
contain, in order, the smoothed effective height, the difference in right ascension 
between perigee and the Sull, and the difference in declination between perigee and 
the sun. The angular position associated with either denSity value in the table is 




. -,--~ «. ''''''-~~' .'~~~-~ ~ -. 'T~.:'-~--:"'~~~'" ,- - ., ~ ..." --~- ;-.~- -'->~"--""-----"":t:r""-~»~~ ..... :-o:'f---.. '~'-',.,---..,......~ "_~ , 
" 
4. DENSITY PLOTS 
We have not plotted all the densities for each satellite at a single standard height, 
as we have done previously, Since the variations in height are so large for balloon 
satellites that reduction to a single standard height would be of very uncertain 
accuracy. Showing the effective-height densities would also be difficult (and not 
too meaningful) because of the large ranges in the values. We have, however, plotted 
in Figures 2 and 3 the densities for two of the satellites (1963 53A and 1964 76A) 
over a single interval of about a year, in which the tabular standard height for each 
satellite remains constant. In both figures, the corresponding values computed from 
Jacchia's 1971 density model (Jacchia, 1971) are shown for comparison. The figures 
should serve to illustrate t1?-e quality and resolution of the densities in the catalog, 
as well as the generally excellent agreement of the mod.el with observatioll. 
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Figure 2. Densities derived from the atmospheric drag on satellite 1963 53A reduced to a constant height of 
800 km (upper strip) compared to densities for the same height at perigee computed from Jacchia's 
1971 density model (lower strip). 
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Figure 3. Plots ,similar to thoEFe of Figure 2, but showing and comparing results from 1964 76A at a height of 
580 km. 
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Table 1. Basic data on the satellites studied. 
Range of Area/mass 
standard 
height ratio Reflection Resolution 2 -1 * Satellite (km) (cm g ) factor Interval (days) 
1961 01 (Explorer 9) 300- 880 15.844 1.072 1961 Feb. 24.50-1963 Jun. 8.80 0.20-0.50 (0.20) 
1963 Jun. 9.00 -1964 Apr. 9.00 O. 50-1. 00 (0. 20) 
1963 53A (Explorer 19) 700-1050 13.021 1.051 1963. Dec. '23.50-1971 Aug. 25.50 0.20-0.50 (0.10) 
1964 4A (Echo 2) 530-1130 51.546 1.062 1964 Jan. 31.00 -1969 Jun. 5.25 0.20-1.00 (0.20) 
1964 76A (Explorer 24) 530- 630 12.20 1.044 1964 Nov. 26.00 -1968 Aug. 9.20 O. 20- O. 50 (0. 10) 
1968 66A (Explorer 39) 800- 900 11.153 1.092 1968 Aug. 16.50-1973 Mar. 27.00 0.25-1.00(0.20) 
* Densities have been determined entirely from precisely reduced Baker-Nunn observations for 1963 53A and 1964 76A and 
entirely from field-reduced observations and other observations of similar accuracy (mainly radar) for 1964 4A and 1968 
66A. Densities for 1961 01 are from precisely reduced observations in the earlier interval and from field-reduced obser-
vations in the later. 
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Table 2. standard heights to which the densities in Table 3 are reduced. 
standard 
Interval height 
Satellite (MJD) (km) 
1961 61 (Explorer 9) 37354.50-37393.20 760 
37393.50-37437.00 790 
37437.50- 37458.60 810 
37459.00-37503.00 820 









































40343.20-40368.00 630 ; .~ 
40368.75-40377.25 530 
18 
Table 2 (eont.) 
.. standard 
Interval height Satellite (MJD) (Ian) 






1968 66A (Explorer 39) 40084.50-40295.00 800 
40295.50-40551.00 850 
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'fable 3. Aocelel'ation, drag, atmosphel'ic densities, ntulospherlo tomperntul'Cs, nud geoll).et:rio pnrometol'S. 
. . 
1961 iiI (Explorer 9) 
-107 P 107 :fJ '7 • _lQ7P log Po log Ps rr1f \'j o -0 MJD is 10',,1\ a Cl1f-n0 1f 0 (OK) (\Oll) (dog) (dog) 
;\1 
37354.50 3.56 11 • .36 1.0', 16.0.0. -16.91 ";;p,04 894 726.8 30.9.1 34.6 
55.0.0. 2,dS 11,28 1.0? 15.1c; .94 .06 8S6 728.4 309.1 33 •. 2 
55.50 2.0.4 11.IS 1.06 14.27 .97 .08 879 730.n 30.9.0. 31.7 
56.0.0. 1.12 11.0.5 1,I.)S 13.db .99 .10. 874 731.6 30.0.8 30~2 
56.50 2.62 10..95 I.OS 14.64 .97 .0.7 883 733.l 30.8.7 21;.'1 
S'f.CO 3.5/t 10..84 1.Oi! 15.46 .95 .0.5 a92 734.6 308.5 .n.2 
57.50. 4 .• 2!J 10.72. 1.08 16 .. 98 .94 .0.3 898 736.0 30.13.2 2!:l. '7 
k 
51l.0o. ~.64 11.68 i.OO Itl.41 ,89 .. 1.6.91 919 737.4 3o.ti.O 24~1 
!ill.50 6.55 H.S6 l.Ou 19.21 .8'7 .96 926 738.0 307.7 22.5 L...~. 59.00 6.69 1l.'t6 1.09 ,19.24 .86 .9S 92.6 740,1 307.3 lo..9 
59.50 5.66 10.27 1.09 1.7.02 .93 -17.01 9u9 741.4 30.'7.0 19.2 
60..00 5.06 1.0.ll 1.1U 16.l7 .96 .02 902 742.6 301>.6 17.6 
60.50 4.60 9.99 1.10 l!:l,n .97 ,03 896 743.u 306.3 ~6.U 
6~.OO 4.U7 9.86 1.10 15.04 -17.00 U" • :> 892 744.9 305.9 14.3 
61.50 3.5b 9.76 1.1.Q 140~1 .0.2 .07 680 746.1 305.5 12.6 
62.00. ;:.9tl 9.63 1.1Ll 13.7() .0.4 ,08 BHo. 74( .1 305.0 1(1.9 
62.50 2.~4 9.51 1.11 13.16 .06 .10 874 746.2 30.4.6 9.3 
63.00 1. 'f!> 9.3(1 1.11 ll.24 .09 .13 863 '749.2. 304.2 7.6 
37343.20. 1.5S 9.34 1.11 12.03 -17.1Q -17.14 El62 749.6 304.0 6.9 
63.40 0.73 9 .. ~O 1.11 11.14 .14 .17 847 750.0 303.9 6.2 
63.60 0.38 9.2. /, 1.11 LJ.13 ,15 .19 841 750.'3 303.'7 5.~ 
63.80 0.53 9.19 1.11 10.113 .15 .1.tl 844 750.7 30.3.5 4.9 
ll4·.Oa 3.05 9.13 1.11 13.l9 .06 .10 875 751.1 303.3 4.2 
64.20 10.98 9.10 1.11 ;U.19 
-lb"U6 -1.6.90 946 151. 4 a03.2 3.!:l 
64.40 16.20 9.02 1.11 2b.32 .76 .130 980 '751.11 303.0 2.8 
64,60. 17 .02 thc)O 1,12 27.12 .76 .79 982 752.? 302.8 2.2 
64.8Q ll.!lll U.96 1.12 21.b7 .66 .89 949 752.1.1 302.7 1.5 
65.0.0. 7.16 8~.92 1.12 l{ .20 .95 .98 9P 752.8 30.2, ~i O.S 
65.20 3.25 S.8a 1.12 13.24 -n.06 -17.08 802 153.2 ;,Q2.3 0.1. 
65.40 3.05 S"B2 1.12 12.99 .07 .U9 882 "153.5 302.2 .. 0.5 
6S.60 2.00 8.79 1.12 ll.lil .11 .13 866 753.8 302.0 -t.Z 
65.80 1.97 8 •• ,..., 1.12. 11.86 .11 .13 864 754,2 301.9 .. 1.9 
66.00 1.93 f.l.7(l l.il 11.76 .t2 .14 8bO 754.5 aOl.7 -2.5 
66.lW 1.73 U.bEl 1..1.2 11.53 .13 .15 1l~6 '754.0 301.5 -3.2 
66.40 1.52 G .• 65 1.13 11.30 .14 .1S 853 755.1 301.4 ~3.9 
66.60 I.HZ 8.61 1,13 11.55 .13 .14 859 755.4 301,2 -4.!l 
66,80. 1.94 0.59 1.1.3 11.66 .12 .13 El62 "55, ~t 301.1. -5.2 
67,00 2.24 lh 57 1.13 11 •. 93 .11 .13 864 7Sb.O 30l.0 -!h9 
67.20 2.53 0.54 1.1a 1.2 •• W .11 .12 tl6S 756.3 aoo.o -6.5 
67.40 2.65 8.!:lO 1014 12.29 .11 .U 865 "5~. 5 300.7 -7.2 
67.60 2.9'1 a.47 1.14 12.55 .10 .11 870 756.8 30.0.5 -l.a 
67.80 3.23 8.4S 1.14 12.02 .09 1 <, . . 873 757,1 ~o.D.4 MO.5 
68.00 5.72 8.39 1.14 1.5.25 .01 .02 899 757.3 300.3 -9.1 
68.20 B.aO e.n 1.14 !"T.7l -H.95 -16.96 92.2 757.6 30.0.2- -9.6 
68.40 9.16 a.36 1.1.4 1.8.67 .93 .94 9~0 7S7.Q 300,0. -10.4 
68.60 10.91 a.3 /; 1.14 2\).45 .6a .89 946 758.1 299.9 -11.1 
68.80 11.25 a.33 1.15 2.1.).73 .88 .89 94(1 7'$8,1. 299.8 -11 i 7 
ll9.00 9.51 8.30 1.lB 18.95 .92 .92 9~5 758.6 '2.99.7 -12.4 
69.20 5. !l6 a.2B 1.1 $. 14.99 -1'7.01 -17 .02 905 758.8 299.6 -13.0 
69,40 3.31 8.2.7 1.15 12.72. .08 .0.9 8'79 759~1 299.5 -13.6. 
69,6Q 2.<a4 6.2.5 1.15 U.b4 , U~ .13 862. 759.3 299.4 -lit.)} 
69.80 2..01 8,2.5 1,,15 11.'12 ,13 .14 SSs 7~9.S 299.3 -14.9 
70.00. 1.96 a.as 1.15 11.36 .1.4 .14 857 759.8 299.2 -15,5 
70.20 1.73 6.25 1,15 U.13 ,15 .15 852 760,0 299,2 .. 16,1 .. 
70.40 1.50 8.24 1.15 10.90 .15 .15 850 760,2 299.1 -16.7 
70.6(1 1.28 a.:u. 1.16 10.68 .16 .16 847 760.4 2.99.0 .. 17 .4 j 
"O.8Q G.llS S.2't 1.16 10.20 ,18 .18 fl40 160.6 2.99.0 -lS,O j 
71.00. 0.82. a.as ~ .1.6 10.24 .Hl .l S 841 760.8 2.98.9 -18.6 l 















































































































































































































































































































































































































































































































































































































, DUCIBILITY OF THE 
REPRO AL PAGE IS P00R 
Table 3 (cont.) ORIGIN 
1961 61 (Explorer 9) 
MJD _107 P 107 P 107 P _107 j'; log Pe log Ps T z a. -a. 5 -5 .\', s t a 11' 11' 0 11' 0 
, (OK) (km) (deg) (deg) 
~ 
37388.0Q 9.92 10.30 1.3(J 21.53 -16.82 -16.78 961 169.0 315.6 -31~5 
80.50 9,94: 10.29 1.30 21.53 .82 .18 961 769.1 316.0 -36.0 
89.00 9.18 10 • .25 Ii.30 21.33 .82 • -'9 959 769.3 316.3 -36.1 
89.50 9~b9, 10.19 11.30 21.18 .83 ,79 956 169.4 316.6 -35.3 
37389.00 9.68 10.17 1.30 21.15 -16.83 -16.79 958 769.5 • 316.8 -34.8 
90.00 9.98 10.16 1.30 21.44 .82 .18 960 769.5 . 316.9 -34.5 
\ 90.20 10.44 10.15 1.30 21.89 .81 .77 964 769.6 • 317.0 -34.2 
~t; 90.:40 11.06 10.11 1.30 22.47 .79 .75 969 769.6 311.0 -33.8 90.60 12.35 10.09 1.30 23.14 .77 .73 977 769.7 317.1 -3~.5 
90.80 11.61 10.07 1.30 22.97 .79 .75 970 769.7 317.2 -33.1 
91.00 10.85 10.06 1.30 22.21 .80 • on 965 769.8 317.2 -32.7 
91.~Oi 10.60 10.01 1.30 21.91 .81 .77 963 769.8 317.3 -32.4 
91.40 10.00 9.98 1.30 21.28 .82 .78 959 769.9 317.3 -32.0 
91.60 9.73 9.97 1.30 21.00 .83 .79 957 770.0 317.3 -31.6 
91.80 8.94 9.95 1.30 20.19 .85 .81 950 170.0 317.3 -31.2 
92.00 7.97 9.92 1.30 19.19 .87 .83 942 770.1 317.3 -30.8 
92.20 9.02 9.88 1.29 20.20 .85 .80, 951 170.1 317.3 -30.4 
,.' 92.40 12.26 9.85 1.29 23.41 ,78 .73 975 770,2 317.3 -"30.0 i 92.60 14,65 9.84 1.29 25.78 .74 .69 990 770.2 317.3 -29.5 . 
! ' 92.80 10.44 9.80 1.29 21.52 .82 .78 960 770.3 317.3 -29.1 : 93.00 6.38 9.76 1.28 17.42 .91 .87 927 770.4 317,3 -28~7 
,.1 93,20 6.03 9.71 1.28 17.02 .92 .88 923 770.4 317.3 -28D 
,) 37393.5Q 5.07 9.65 1.28 16.00 -16.95 -17.01 914 770.1) 317,2 -27.6 
':1 91t.OO 3.84 9.55 1.28 14.67 .98 .05 901 770.7 317.1 -26~5 
r .. 94.50 3.12 9.47 1,28 13.87 -17.01 .07 891 710.8 .316.9 -25~3 
95.00 2.26 9.39 1.27 12.92 .04 .10 880 771.0 316.7 -24Jl 
\ 95.50 3.64 9.32 1.27 14.23 .00 .06 897 771.2 316.5 -23~0 , 96.00 5.06 9.22 1.26 15.54 -16.96 ,03 909 771 .• 4 316.? -21~7 . 
96.50 I 5.36 9.12 1.26 15.15 .96 .03 912 771.5 315.,9 -20~5 
37397.00 4.71 9.05 1.25 15.01 -16.98 -17.04 907 771.7 315.6 a,19.3 
97.20 4.39 9.00 1.25 14.64 .99 .05 904 771.8 315.4 -\18.8 
97.40 3 .. 89 8.98 1.24 14.12 -17.01 .06 897 771.9 315.3 -18 .. 2 
97.60 I 3.23 8.94 1.24 13.41 .03 .09 887 772.0 315,2 -17rr 
97.80 I 2.56 8.90 1.24 12.70 .05 .11 879 772.1 315.0 -17.2 
98.00 2.57 8.88 1.24 12.09 .05 .11 881 772.1 314.9 -16 •. 7 
9.8.20 2.91 8.83 1.24 12.99 .04 .10 884 772.2 314.7 -16.2 
98.40 3.25 8.80 1.24 13.29 .04 .10 887 772.3 314.0 -15.7 r 98.60 4.27 8.78 1.24 14 .. 28 .01 .07 898 772.4 314.4 -15,2 
98.80 5.61 8.75 1.23 15.59 -16.97 .04 914 772.5 314.3 -14.7 
99.00 i 4.60 8.72 1.23 14.51t -17.00 .06 902 772.6 314.1 -14.1 
99,20 4.08 8.68 1.22 13.99 .02 .08 895 772.7 311t.0 -13.6 
99.'40 3,06 8.65 1.22 12.93 .05 .11 882 712.7 313.8 -13.1 
99.60 2.88 8.60 1.22 12.70 .06 .12 879 772.8 313.7 -12.6 
99.80 . 2.70 8.58 1.22 12.50 .07 .13 877 772,9 313.5 -12.1 
37400.00, 2.01 8.55 1.22 11.79 .09 .15 867 773.0 313.3 -11.5 
00.20 2.34 8.53 1.21 12.08 .08 .14 871 773.1 313.2 -1l.0 J OO.ltO 3.17 a.lt8 1.21 12.86 .06 .12 882 773.2 313.0 -10.5 
00.60 , 
1
3 • 66 8.46 1.20 13.31 .04 .10 889 773.3 312 ... s -10.0 
,J OO.SO i3.30 8~42 1.20 12.92 .06 . .12 884 773.4 312.7 -9.4 01.00 2.94 8.38 1.20 12.53 .07 .13 879 713.5 312.5 -8.9 01.20 2.25 8.36 1.20 11.81 .09 .15 870 773.6 312.3 -8.4 . .. 
.. ! 
01.40 1.72 8.34 1.20 11.26 .11 .1,7 861t 773.7 312.2 -7.9 ., ; 
01.60 0.18 8.30 1.19 9.67 .18 .23 835 773.8 312.0 -7.3 
Ol.80 .-0.52 8.21 1.19 8.94 .22 .27 819 773.9 311.8 -6,8 , 
02.00 -0.71 8.25 1.18 8.73 .23 .28 815 774.0 311.7 -6.3 .~ 
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Table 3 (cont.) 
1961 51 (Explorer 9) 
.. 
MJD _107 P 107 P 107 P _107 p' log PI,I log Ps T z a 1T -a0 5 1T -50 s t a 1T (OK) (kIn) (deg) (deg) 
! 
l< 37421:1.50 0.69 6.06 0.~2 B.07 -17.30 -17.27 880 797.6 324.3 11.3 
29.00 0.7~ 6.69 0.52 7.96 .31 .28 877 798.2 324.4 10.1 
29.50 1 .• 10 6.53 0.52 il.14 .30 .27 882 798.7 324.4 8.8 
30.00 1.72 6.35 0.52 a.~9 .28 .2!5 891 799.3 324.4 7.4 
30.50 2.59 6.16 0.52 9.27 .25 .21 90 lt 799.9 324.4 b.l 
31.00 3.47 5.99 0.52 9.98 .22 .18 9l"T 800.4 324.3 4.7 
31.50 4.02 5.80 0.52 10.34 .21 .16 923 801.0 324.1 3.3 
32.00 4.37 5.62 0.52 10.51 .20 .15 926 801.6 323.9 1.8 
t 32.50 4.19 5.42 0.52 10.13 .22 .17 921 802.1 323.7 0.4 
~-' 33.00 3.Bl 5.24 0.51 9.56 .24 .20 910 802.7 323.5 -1.1 33.50 3.70 5.0', 0.50 9.24 .26 .21 904 803.3 323.2 -2.6 
34.00 3.79· 4.85 (J.50 9.14 .26 .22 904 803.8 322.9 -4.2 
34.!?0 3.91 4.65 0.49 '1.05 .26 .22 906 804.4 322.5 -5.7 
3!:i.00 4.06 4.46 0.41) Y.OO .27 .22 901 805.0 322.2 -7.3 
35.50 4.32 4.28 0.48 9.08 .27 .21 900 805.? 321.8 -!:I.8 
I· 36.00 4.56 4.08 0.47 9.12 .27 .21 901 806.1 321.4 -10.4 
36.50 4.55 3.B8 ().46 8.89 .28 .22 898 806.6 321.0 -12.0 
37.00 4. bIt 3.67 0.46 8.77 .28 .23 900 807.2 320.6 -13.6 
37.50 . 4.64 3.43 o .'t5 a.52 .29 .29 898 807.7 320.1 ;.15.2 
37't38.00 4.13 3.16 0.44 1.73 -17.33 -17.33 880 806.3 319.7 -16.8 
38.20 4.43 3.06 0.43 7",92 .32 .32 883 808.5 319.!> -17.4 
38.40 4.90 2.95 0.43 8.28 .30 .31 887 808.7 319.3 -18.1 
38.60 5 • .35 2.65 0.43 8.63 .29 .29 893 808.'1 319.1 -18.7 
38.80 5.79 2.73 0.42 8.95 .27 .27 899 809.1 318.9 -19.4 
39.00 7.57 2.65 0.42 10.64 .20 .20 930 809.3 318.8 -20.0 
39.20 9.00 2.54 U.42 11.96 .15 .15 949 809.6 318.6 -20.6 
39.40 9.57 2.,,2 0.42 12.41 .14 .14 953 809.8 31ti.4 -21.3 
39.60 9.62 2.33 0.42 12.37 .14 .14 953 810.0 318.2 -21.9 
39.80 8.65 2.22 0.41 11.28 .17 .17 939 810.2 318.0 -22.6 
40.00 9.01 2.07 0.41 11.49 .16 .16 944 810.4 317.9 -23.2 
40.20 6.86 1.83 0,.40 11.10 .18 .17 939 610.6 317.7 -23.8 
40.40 8.70 1.57 0.39 10.65 .19 .19 933 810.8 317.5 -24.5 
40.60 8.69 1.26 0.39 10.35 .20 .20 92.7 811.0 311.3 -25.1 
40.80 9.18 0.88 0.38 10.44 .20 .20 929 811.2 317.1 -25.7 
41.00 9.'t9 0.45 () •. 30 10.32 .21 .20 924 611.4 311.0 -26.4 
41.20 9.79 -1.06 O.3H 9.11 .26 .26 898 811.6 316.8 -27.0 
41.40 11.10 -0.32 0.38 11.15 .18 .11 936 811.8 316.6 -27.7 
41.60 11.21 -0.42 0.38 11.17 .17 .17 936 812.0 316.5 -28.3 
41.80 11.64 -0.43 0.38 11.59 .16 .15 943 812.2 316.3 -2b.9 
42.00 11.73 -0.43 0.3& 11.68 .16 .15 943 812.4 316.1 -29.5 
42.20 11.98 -0.43 0.38 11.93 .15 .14 947 812.6 316.0 -30.2 ~ 
42.40 12.73 -0.43 0.38 12.68 .12 .11 958 812.8 315.8 -30.8 
42.60 12.45 -0.43 0.38 12.41 .13 .12 954 813.0 315.6 -31.4 
42.80 11.83 -0.43 0.38 11.78 .15 .14 944 813.2 31!>.5 -32.0 
43.00 11.37 -0.43 0.3& 11.32 .17 .16 936 8L3.3 315.3 -32.6 
43.20 10.90 ":0.43 0.38 10.85 .18 .17 930 813.5 315.2 -33.3 
43.40 10.93 ";'0.43 0.38 10.88 .18 .17 931 813.7 315.0 -33.9 
43.60 10.78 -0.43 0.38 10.13 .18 .17 929 813.9 314.9 -34.5 
43.80 10.45 -0.43 0.38 10.40 .20 .18 924 814.1 314.8 -35.1 
44.00 10.63 -0.43 0.38 10.58 .19 .18 927 814.3 314.6 -35.1 
44.20 11.30 -0.43 0.39 11.26 .16 .15 937 814.4 314.5 _36.3 
44.40 '12.48! -'0.43 0.39 12.44 .13 .11 952 814.6 314.4 -36.9 
44.60 13.81 -0.43 0.39 13.17 .08 .07 970 814.8 314.3 -37.5 
44.80 13.96 -0.43 0.40 13.93 .07 .06 973 815.0 314.1 
-38.1 
45.00 12.41 -0.43 0.40 12.38 .12 .11 951 815.1 314.0 -38.7 ... 
45.20 11.03 -0.43 0.40 11.00 .11 .16 930 815.3 313.9 -39.3 
45.40 10.82 -0.43 0.40 10.79 ,17 .16 929 815.5 313.8 -39.8 






~,"";:",,-,-,,,""..wo"',d';'-f<>i,"~ •. ">~'.d.;;.:_:;"~£r~~-iiol\.;~J~~fuli.:.'r:,ja.-"'·'-~·-·'.;'if¥ifi~··r.:.m~'¥, 3' i'"W'kc~~':=£~'~~~;'~<:'~~",,"':L;';~ .:tr~·",_~~ .. _>~ ,,~ ... __ .~.:r...Z7,"'· .'~ .--dj 

r'''!;'-'-''' ""----"" .,. .. ·.·.,.~··"·'·_N···' ___ ·. ," _ ..... ,.. ~""" .. 'n~y~~ ... ~-.·-.• -~/'Y ':: 
.~. ' 
-" 
Table 3 (cont.) 
11961 iiI (Explorer 9) ODUCIBILITY O~'\ THE 
REPRJNAL PAGE IS 'POOR " ORIG 
MJD _107 P 107 P 1Q7 P _107 P log Pe log Ps T Z 1l'Tl'-1l0 o -00 s t a 'TI' 'IT • 
(OK) (Ian) (deg) (deg) 
i 
9.29 1.07 
-11.11 977 32<;.1 -53.5 3746!>.Sg 1.02 11.38 -17.1U 823.5 
66.0; 1.6U 9.33 1.Oel 12.08 .09 .Oll 989 823.6 329.2 -52.4i .j> 
66.5g 1.79 9.36 1.10 1£.25 .08 w07 995 823.6 329.3 -51.3 1 67.0, 2.01 9.39 1.12 1.2.52 .08 .07 1001 823.1 329.3 -50.2' 
67.50 1.~8 9. 4 0 1.13 12.11 .09 .OB 99" 823.1 329.3 -49.0 
68.00 1.10 9.38 1.14 11.62 .11 .10 991 823." 329.2 -47.8 
68.50 2.93 9.36 1.15 13.44 .05 .04 1019 823.8 329.1 -46.6 
69.00 4.07 9.33 1.16 14.55 .03 .01 1035 823.8 329.0 -45.3 
69.50 3. "'0 9.32 1.1tl 14.19 .04 .02 1032 823.8 328.8 -44.0, 
70.00 3.35 9.27 1.19 13.81 .05 .04 1030 823.9 328.5 -42.7 
70.50 3.07 9.22 1.20 13.48 .06 .05 1028 823.q 328.3 -41.3 
37471.Q9 4.10 9.18 1.21 14.48 -1'7.03 -17.02 1042 823.4 328.0 -40.0 
71.20 4.57 9.14 1.21 14.93 .02 .01 1047 824.() 327.9 -39.4 
71.49 6.25 9.12 1.22 16.59 -16.98 -16.96 1067 824.0 327.7 -36.8 
71.60 6.98 9.10 1.22 17.30 .96 .95 10"r5 824.0 32"'.6 -38.3, 
71.81l 7.52 9.07 1.22 n.81 .95 .93 lOBI. 824.0 327.4 -37.7 
72.01l 10.08 9.04 1.22 20.34 .89 .88 1105 824.0 327.3 -37.1 
72.20 10.44 9.00 1.22 20.66 .88 .86 ll11 824.0 327.2 ,;,36.6 
72.40 10.61 8.98 1.23 20.B2 .88 .66 1113 824.0 327,0 -36.0 
72.60 8.24 8.95 1.23 18.42 .94 .92 10<,10 824.0 326.8 -35.4 
n.80 6.19 8.92 1.23 16.34 .99 .97 1069 824.1 326.7 -34.8 
73.0p 4.98 8.89 1.24 15.11 -17.02 -17.01 1057 824.1 326.5 -34.2 
i 
37413.59 2.23 S.79 1.24 12.26 -17.12 -17.10 1022 824.1 326.1 -32.8 
74.0p 1.27 8.69 1.25 11.22 .16 .14 1009 824.1 325.7 -31.3 
~~:~g 1.48 8.58 1.25 11.31 .15 ,14 1012 824.2 325.2 -29.8 1.00 8.57 1.25 10.81 .17 .16 1007 824.2 324.8 -28.3 
75.50 0.35 8.38 1.15 9.98 .21 .20 995 624.2 324.3 -26.8: 
76.00 0,47 6.27 1.25 9.99 .21 .20 998 624.3 323.8 -25.3 
76.50 0.04 . 8.16 1.24 9.44 .23 ,22 992 824.3 323.4 -23.8 
77.0p -0.5Z 8.07 1.23 6.78 .26 .25 983 824.4 322.9 -22.3 
77.50 -0.68 7.99 1.22 8.53 .28 .27 979 824.4 322.4 -20.8 
78.00 -0.69 7.90 1.21 8.42 .29 .27 981 824.5 321.9 -19.3 
37478.2b -1.01 7.87 1.21 8.07 -17.30 -17.29 980 824.5 321.8 -18.7 
78.4b -OQ7i7 7.83 1.20 8.26 .29 .28 984 824.5 321.6 -18.0 :. ! 
78.60 -0.69 7.79 1.19 8.29 .29 .28 983 824.5 321.4 -17.4' 
78.80 -0.45 7.75 1.18 8.49 .28 .27 988 824." 321.2 -16.8) ~, 
"79.00 0.99 7.12 1.18 9.89 .21 .20 1018 824.6 321.0 
-16.21 
79.2b 1.25 7.69 1.17 10.11 .21 .19 102U 824.6 320.8 -15.61 
79.40 0.8,4 7.64 1.16 9.6"5 .24 .22 1004 824.6 320.7 -15.01 
79.60 -0.24 7.61 1.15 8.52 .29 .27 983 824.7 320.5 -14.41 
79.80 -0.47 7.58 1.14 8.25 .30 .29 982 824.7 320.3 -13.8! 
37480.00 -0.69 7.54 1.14 7.99 -17.32 -17.30 978 824.7 320.2 
-13.2: 
80.50 -0.9.9 7.46 1.12 7.59 .33 .32 978 824.8 319.7 
-11.81 
81.00 -1.85 l' .'40 1.10 6.64 .39 .38 955 824.9 319.4 -10.31 
81.50 -2.12 7.32 1.08 6.28 .42 .41 942 824.9 319.0 -8.81 
82.00 -2.68 7.26 1.07 5.65 .47 .45 926 825.0 318.6 -7.4 ~ 82.50 -2.18 7.18 1.05 6.05 .44 .42 941 825.1 318.3 -6.0 .. 83.00 -1.71 ".12 1'.03 6.44 .41 .40 952 825.2 318.0 -4.6 83.50 -.1.51 7~08 1.01 6.58 .41 .39 956 825.3 317.6 -3.2 , " • .. 84.00 -1,47 7.01 0.99 6.54 .41 .39 958 825.4 317.6 -1.8 
.J 
'37484.20 -1.54 6.98 0.99 6.43 -17.41 -17.40 958 825.5 317.5 -1.3 1 
84.40 -1.16 6.97 0.98 6.79 .39 .37 969 825.5 317.4 .. 0.7 1 
84.60 -0.77 6.96 0.97 7.16 .37 .35 978 825.h 317.4 -0.2 ~ 
84.80 -0.54 6.95 0.96 7.36 .36 .34 981 825.6 317.3 0.3 .~ 
85.00 0.02 6.94 0.96 7.92 .33 .31 992 825.7 317.2 0.8 
26 
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Table 3 (cont.) 
1961 51 (Explorer 9) 
MJD .,107 P 107 P 107 P _107 p' log P
e log Ps T z a.w-a.e Ow - °0 s t a w 
(OK) (km) (deg) (deg) 
37500.40 2.05 5.79 0.37 tl.Zl -17.30 -17.24 1026 834.1 331.3 14.6 
00.60 2.n 5.1'1 0.36 13.65 .28 .22 1034 834.9 331.5 14.3 
00.80 4.34 5.70 0.36 10.40 .20 .14 1062 835.1 331.6 14.1 
01.00 6.62 5.68 0.35 12.85 .10 .04 1096 835.3 331.8 13.8 
O\.ZO 9.14 5.66 0.34 15.14 .02 -16.96 llZ5 835.S 332.0 13.5 
01.40 9.25 5.61 0.34 15.20 .02 .9S 1128 835.1 33Z.1 13.2 
0.1.60 9.37 5.57 0.34 15.Ze .02 .95 ll26 835.9 332.2 12.9 
~, 01.80 8.47 5.54 0.33 14.34 .06 .99 1113 836.1 332.4 12.6 ~ 02~OO 6.21 5.49 CJ.32 12.02 .14 -11.07 10t)6 836.3 332.5 12.3 ~~ 
02.20 4.63 5.47 0.32 10.42 .20 .13 1063 836.1) 332.6 12.0 
OZ'i4O 3.38 5.42 0.32 9.13 .26 .19 1041 836.1 332.1 11.6 
02'160 . 3/,31 5.31 tI.31 9.00 .Z1 .20 1039 836.9 332.8 11.:3 
OZ.80 3.41 5.35 0.:30 ';.06 .21 .20 1040 8)1.1 332.9 10.9 
03.00 3.34 5.28 0.30 8.93 .28 .21 1031 831.3 333.0 10.6 
37503.50 4.50 5.11 0.29 9.9~ -17.23 -17.27 1053 831.8 333.2 9.7 
04.00 5.41 5.05 0.28 10.13 .20 .24 1066 838.3 333.3 8.7 
04.50 5.36 4.93 0.,27 10.56 .20 .25 1063 838.8 333,4 7.7 
05.00 5.13 4.80 0.26 10.19 .22 .26 1056 839.3 333.4 6.6 
05.50 4.94 4.67 0~26 9.88 .24 .21 1051 839.9 333.4 5.5 
06.00 4.84 4.53 0.26 9.64 .25 .28 1047 840.4 33';.3 4.4 
06.50 4.83 4.40 0.26 9.48 .26 .29 1043 840.9 3J3.2 3.3 
37506.60 4.,58 4.38 O.2S 9.21 -17.21 -17.30 1038 841.0 333.2 3.0 
06.80 4.66 4.31 0.25 9.22 .21 .30 1039 841.2 333.1 2.6 
07.00 4.75 4.'28 0.25 9.28 .21 .30 1039 841.5 333.1 2.1 
01.20 9.06 4.20 0.25 13.52 .10 .13 1101 841.7 333.0 1.6 
01.40 16.U8 4.11 0.25 20.50 
-16.92 -16.95 ll10 841.Q 332.9 1.1 
01.60 11.35 4.11 0.25 21.11 .81 .91 ll87 842.1 332.8 0.6 
01.80 16.94 4.06 0.24 21.24 .88 .92 1183 842.3 332.8 0.1 
08.00 LO.12 4.00 0.24 14.36 -17.01 -17.10 ll15 842.5 332.1 ",0.3 
08.20 5.15 3.96 0.24 9.35 .25 .28 1045 842.7 332.6 -0.8 
08.40 2.72 3.88 0.24 6.84 .40 .43 988 843.0 332.5 -1.3 
08.60 2.66 3.84 0.24 6.74 .41 .43 983 843.2 332.4 
-1.9 
08.80 2.16 3.11 U.24 6.18 .41 .43 984 843.4 332.3 "2.4 
09.00 2.70 3.12 0.2.4 6,66 .42 .44 980 843.6 332.1 -2.9 
37509.50 2.51 3.57 0.24 6.38 -11.44 -17 .45 972 844.1 331.8 
-4.2 
10.00 2.34 3.43 0.24 6.01 .46 .48 961 844.1 331.5 -5.5 
10.50 2.23 3.29 0.24 5.77 .48 .49 953 845.2 331.2 -6.8 
11.00 2.26 3.14 0.23 5.65 .49 .50 949 845.1 330.8 
-8.l 
11,50 2.24 3.01 0,.23 5.49 .50 .51 944 846.2 330.4 
-9.5 
12.00 2.23 ,2.89 0,.23 5.35 .51 .52 931 846.8 330.0 
-10.8 
12.50 2.23 2.71 0,.23 5.23 .52 .52 93;~ 847.3 329.6 -12.2 
3"f512~60 2.62 2.74 0.23 5.60 -11.49 -11.49 946 847.4 329.5 
-12.4 12~80 2.96 2.b8 0;.23 5.87 .46 .47 960 841.6 329.3 
-13.0 
13.00 3.64 2.66 0:.23 6.52 .42 .42 979 841.8 329.1 
-13.5 
13.20 '4.32 2.59 0'.23 1.14 .38 .39 987 848.0 329.0 -14.1 
13.40 4.61 2.56 0'.23 1.46 .31 .38 990 848.2 328.8 
-14.6 
13.60: 4.85 2.49 0.23 7.57 .36 .31 992 848.4 328.6 
-15.2 
13.80 5.11 2.47 0.23 8.41 .32 .32 1013 848.5 328.5 
-15.1 
14.00 5.40 2.41 0.23 8.04 .33 .34 1006 848.1 328.3 -16.3 
14.20 5.09 2.36 0.23 7.67 .35 .35 1000 848.9 328.1 
-16.8 
14.40' 4.44 2.33 0.23 7.00 .39 .39 982 849.1 321.9 
-11.3 
14.60 4.31 2.27 0.23 b.81 .40 .41 915 849.3 321.8 
-11.9 
14.80 4.35 2.24 0.24 6.83 .40 .40 976 849.5 327.6 
-18.4 
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Table 3 (cont.) 
',I 
'" 1961 51 (Explorer 9) ;!. (;l 
.'~ 
_107p 107 P 107 P _107 p' 
:t 
MJD log Pe log Ps T 
z a. 1T -0.0 : 6 -50 i ~: s t a 1T 1T ' , . ., (OK) (Ian) (deg) (deg) , 
37515.50 4.13 2.10 U.24 6.47 -17.42 -17.42 962 650.1 327.0 -20.4 , 
16.00 3.94 1.99 0.24 6.17 .44 .44 955 850.6 326.6 -21.7 ~ 
16.50 3.91 1.89 0.24 61)04 .44 .44, 952 651.0 326.1 -23.1. 
l7.00 4.00 1. Tr (J.25 6.02 .44 .44 950 851.<; 325.7 -240: 4 
11.50 4.21 1.65 rJ.25 6.11 .43 .43 954 851.q 325.4 -25.6 
18.00 4.62 1.54 0.26 6.42 .41 .40 965 852.3 325.0 -27.1 
18.50 4.45 1.40 0.27 6.12 .43 .42 955 852.7 I 324.6 -28.4 
19.00 5.50 le18 0.28 6.96 .37 .36 980 853.1 3.24.3, -29.7 
t· 19.50 6.B1 0.81 0.29 7.92 .32 .31 998 653.5 324.0 -31.0 .~ 20.00 7.73 0.30 0.30 8.33 .30 .29 1005 853.8 323.7 -32.2 i 20.50 7.81 -0.19 0.31 7.93 .31 .30 998 854.2 323.4 -:n.5 i 21.00 8.58 -0.34 0.32 8.56 .28 .27 1015 854.5 323.2 -34.7 
~ 21.5.0 9.95 -0.38 0.33 9.90 .22 .21 1037 854.8 323.0 -35.9 
, t 22.00 11.17 -0',,34 0.34 11.17 .11 .16 10;6 855.1 3,22.9 -37.1 
~ • r 1 22.50 11.67 -0.32 0.35 11.70 .15 .13 1062 855.4 3,22.8 -38.2 j: 23.00 11.06 -0.31 0.36 11.11 .17 .16 1051 855.7 3,22.7 -39.3 1 J. 23 ";30 11.03 -0.28 0.37 11.12 .1'7 .15 1054 '856.0 322.7 -40.4 
'1 24.00 10.63 -0.24 0.38 10.7~ .18 .16 1048 856.3 322.7 -41.5 I t 24.50 9.47 -0.21 0.39 9.65 .22 .20 1027 856.'3 322.8 -42.5 :I f; ;' r. 25 •. 00 9.0b -0.20 U.40 9.25 .23 .22 1023 856.8 322.9 -43.4 
1,· 25.50 10.33 -0.17 0.42 lU.58 .18 .16 1046 857.0 323.1 -44.3 
'. '~ 26.00 11.62 -0.13 0.43 11.92 .13 .11 1066 857.2 323.3 -45.2 
26.50 H.87 -0.11 0.44 12.20 .11 .10 1070 857.4 323.6 -46.0 
27.00 10.62 -0.10 0.45 10.98 .16 .14 1049 857.6 323.9 -46.8 
27.50 10.01 -Oe 06 0.46 10.40 .18 .16 1041 857.7 324.3 -47.5 
28.00 9.73 -0.0'4 0.48 10.17 .18 .16 1040 857.9 324.8 -48.1 
f 28 0 50 9.86 -0.03 0.49 10.32 .17 .15 1041 858.1 325.3 -48.7 
I 29.00 9.98 -0.0.2 0.50 10.46 .17 .15 1044 858.2 325.8 -49.3 
~ t.] 29.50 10.11 -0.01 0.52 10.62 .16 .14 1046 858.3 326.4 -49.7 
4~ 30.00 10.!:)1 0.00 0.53 11.04 .14 .12 10~3 858.4 327.0 .50.1 30.50 11.30 ,O.OC! 0.55 11.85 .11 .09 1065 858.5 327.7 -50.4 ~ :1 31.00 10.81 0.15 0.56 11.52 .12 .10 1062 858.6 328.4 -50.6 
"" t 3l.50 8.89 0.64 0.57 10.10 .18 .15 1037 858.7 329.2 -50.8 
32.00 7.57 1.62 0.59 9.78 .19 .17 1028 858.7 329.9 -50.9 
32.50 6.67 2.57 0.60 9.85 .19 .16 1031 858.8 330.7 -50.8 
33.00 5.03 3.30 0.62 8.95 .22 .20 1014 858.8 331.5 .50.8 
33.50 3.70 3.84 0.63 8.17 .26 .24 997 858.9 332.3 -50.6 :·:-l 
34.00 3.11 4.36 0.65 8.13 .26 .24 997 858.9 333.1 -50.4 
.ii. 
34.50 2.65 4.79 0.66 8.10 .26 .24 995 858.q 333.9 -50.0 ":\: 
35.00 1.78 5.15 0.68 7.61 .29 .27 982 858.9 334.6 -49.6 ~; 
35.50 1.66 5.48 0.70 1.84 .27 .25 988 858.9 335.4 -49.1 
36.00 1.86 5.72 O. "f2 8.31 .25 .23 997 858.8 336.1 -48.6 
36.50 1.60 5.90 0.-'4 S.24 .26 .24 993 858.8 336.8 -47.9. 
'1 37.00 1.13 6.08 0.75 7.96 . .27 .25 985 858.7 337.4 -47.2 
37.50 1..00 6.22 0.76 7.98 .27 .25 985 858.7 338.0 -46.4 
38.00 1.43 6.32 0.78 8.54 .24 .22 999 858.6 338.6 -45.6 
.l 38.50 1.17 6.45 0.80 8.43 .25 .23 997 858.5 339.1 -44.7 
39.00 1.00 .6.56 0.82 8.38 .25 .23 997 858.5 339.6 -43.7 
39.50 0.51 6.62 0.83 7.97 .27 .25 988 858.4 340.0 -42.6 
40.00 0.32 6.65 0.85 7.82 
,.; .. 
.28 .26 984 858.3 340.3 -41.5 
,-j 37540.20 -0.28 6.65 0'.86 -'.23 -17.31 -17.29 966 858.2 340.4 -41.1 
f 40.40 -0.47 6.65 0.86 7.04 .32 I .30 961 858.2 340.6 -40.6 
40.60 -0.48 6.65 0.87 7.03 .32 .30 961 858.2 340.7 -40.2 
40.80 -0.16 6.65 0.88 7.37 .31 .29 967 858.1 340.8 -39.7 
41.00 0.35 6.64 0.89 1.87 .29 .27 974 858.1 340.9 -39.2 
41.20 1.36 6.62 0.90 8.88 .24 .22 997 858.0 340.9 
-3&.7 i I 41.40 2.54 6.61 0.91 10.07 .18 .16 1022 858.0 341.0 -38.2 41.60 3.56 6.59 0.92 11.08 .14 .12 1041 857.9 341.1 
-31. '7 ~ i 
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Table 3 (cont.) 
1961 61 (Explorer 9) 
.. 
_107 P 107 P 107 P _107 P log Pe log Ps T z a.1T~a.0 6 -60 MJD TI' TI' • s t a 
, , (OK) (km) (deg) (deg) 
" 
37542.00 3.42 6.56 0.93 10.91 -17.15 -11.13 1036 857.8 341.2 -36.7 
42.20 2.43 6.54 0.94 9.91 .19 .17 10 lt~ 857.8 341.2 -36.1 
42.40 1.95 6.53 0.94 9.42 .22 .19 100B 857.7 341.3 -35.6 
42.60 1.81 6.51 0.95 9.27 .22 .20 1005 857.7 341.3 -35.1 
42.80 1.67 6.49 0.96 9.12 .23 .21 1002 857.6 341.3 -34.5 
37543.00 1.62 6.'46 0.97 9.05 -17.23 -17.21 1000 857.6 341.3 -34.0 
43.50 1.59 6.41 0.98 8.98 .24 .21 999 857.4 341.3 -32.5 
~ 44.00 1.17 6.34 0.99 8.49 .26 .24 988 857.3 341.3 -31.1 
l- 44.50 0.62 6.25 1.00 8.07 .28 .26 977 857.2 341.2 -29.6 
45.00 0.93 6.15 1.01 8.09 .28 .26 978 857.0 341.1 -2&.1 





56 5.95 1.02 7.53 .31 .29 964 B56.7 340.7 -25.1 
46.50 0.95 5.81 1.02 7.78 .29 .28 971 856.6 340.5 -23.5 
47.00 1.30 5.67 1.02 7.99 .29 .27 975 856.4 340.2 -21.9 
47.50 1.84 5.53 1.01 8.38 .27 .25 983 856.3 340.0 -20.3 
r 48.00 2.13 5.39 1.00 &.52 .26 .24 985 856.2 339.7 -18.7 48.50 2.59 5.26 0.99 8.84 .24 .22 992 856.0 339.3 -17.0 
49.00 2.S2 5.12 0.98 8.92 .23 .22 996 855.9 339.0 -15.4 
49.50 3.00 4.97 0.97 8.94 .23 .22 996 855.7 338.6 -13.7 
50.00 3.46 4.83 0.96 9.25 .22 .20 IDOl 855.6 33B.3 -12.0 
50.50 3.77 4.70 0.95 9.41 .21 .19 1004 855.5 337.9 -10.4 
51.00 4,28 4.52 0.94 9.74 .20 .18 1008 855.4 337.5 -8.7 
51.50 5 .. 17 4.37 0.92 10.46 .17 .15 1018 855.2 337.1 -7.0 
52.00 6.29 4.21 0.90 11.40 .13 .12 1032 855.1 336.7 -5.3 
52.50 6.53 4.'07 0.88 11.48 .13 .11 1033 855.n 336.3 -3.6 
i 53.00 6.40 3.97 0.86 11.22 .14 .12 1028 854.Q 335.9 -1.9 
, I 53.50 6.49 3.85 0.8~ 11.18 .14 .13 10,26 854.8 335.5 -0.2 
37553.60 6.05 3.82 0.84 10.71 -17.16 -1'7.14 10UI 854.8 335.4 0.1 
53.80 6.52 3.76 0.83 11.12 .14 .13 1024 854.7 335.3 0.8 
54.00 7.34 3.73 0.82 1l.89 .12 .10 1036 854.7 335.1 1.4 
54.20 7.65 3.68 O.tH 12.13 .11 .09 1039 854.6 335.0 2,1 
54.40 8.29 3.63 0.80 12.73 .09 .07 1047 854.6 334.8 2.8 
54.60 7.59 3.59 0.79 11.97 .11 .10 1037 854.6 334.7 3.5 
54.80 6.55 3.54 0.78 10.B7 .15 .14 1018 854.5 334.5 4.1 
55.00 6.86 3.51 0.76 11.13 .14 .13 1022 854.5 334.4 4.8 
55.20 7.01 3.44 0.l6 11.21 .14 .12 1023 854.5 334.2 5.4 
55.40 5.80 3.41 0.75 9.96 .19 .18 1001 854.4 334.1 6.1 
55.60 6.29 3.37 O. 'f4 10.39 .17 .16 1009 854.4 334,0 6.a 
55.130 6.77 3.3l 0.73 10.82 .15 .14 1016 854.4 333.8 7.4 ~~ 56.00 7.09 3.2'1 0.72 11.08 .14 .13 1019 854.4 333.7 8.1 
56.20 8.41 3.24 0.71 12.36 .10 .08 1038 854.3 333.6 8.7 
56.40 8.90 3.21 0.70 12.60 .08 .07 1044 854.3 333.4 9.4 
56.~0 8.54 3.15 0.69 12.38 .10 .U6 1038 854.3 333.3 10.0 56.~0 8.01 3.ll 0.68 11.80 .12 .10 1030 854.3 333.2 10.7 
I 
. I 
37557,qO 8.14 3.08 0.67 11.89 -17.11 -n.10 1030 e54.2 333.1 11.3 
57.5,0 7.47 2.99 0.64 1l.lO .14 .13 1016 854.2 332.8 12.9 
58.~0 7.35 2.89 0.62 10.86 .15 .14 1011 854.1 33,.6 14.5 
58. ,0 7.44 2.82 0.60 10.&6 .1.5 .14 1010 854.1 332.4 16.1 
59.00 7.49 2.76 0.58 10.B2 .15 .14 1008 854.1 332.2 l7.6 S9.~O 7.61 2.69 0.56 10.86 .15 .14 1008 854.0 332.1 19.1 
60.qo 6.IH 2.65 0.54 10.00 .18 .17 992 854.0 332.0 20.6 
6Q.~0 5.93 2.57 0.52 9.02 .23 .22 972 854.0 331.9 22.1 ,. 
61.00 5.66 2.54 0.50 0.70 .24 .23 965 854.0 331.9 23.5 
61.50 5.33 2.50 0.48 8.31 .26 .25 957 854.0 331.9 24.9 
62,00 4.99 2.48 0.46 7.92 .26 .27 946 854.0 332.0 26;,2 
62,50 4.80 2.47 0.45 7.72 .29 .28 938 854.1 332.1 27.5 j 
63.00 4.65 2.45 0.44 ",.55 .30 .29 931 854.1 332..3 28.8 ,~ 
30 
Table 3 (cont.) 
I 1961 51 (Explorer 9) 
r 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps T z a. 1T -a.0 o -00 s t a 1T 1T '(OK) (kIn) (deg) (deg) 
37563.50 4.53 2.44 0.43 , .40 -17.30 -17.29 929 854.1 332.5 ':W.O 
64.00 4.25 2.43 0.42 7.11 .32 .30 922 854.2 332.8 31.2 
64.50 3.54 2.44 0.41 6.39 .36 .35 896 854.2 333.1 32,3 
65.00 3.38 2.45 0.40 6.23 .37 .36 887 854.3 333.~ B.4 
37565.20 2.94 2.47 U.40 5.81 .. 17.40 -17.47 870 854.3 333.6 33.8 
65.40 2.75 2.47 0.40 5.61 .41 .47 865 854.3 333.8 34.2 
65.60 3.23 2.48 0.40 6.11 .38 .43 886 854.4 334.0 34.6 
65 •. 80 3.22 2.49 0.40 6.10 .38 .44 884 854.4 334.2 35.0 
66.00 4.05 2.50 0.40 6.94 .32 .38 912 854.4 334.4 35.4 
66.20 4.03 2.52 0.40 6.95 .32 .38 910 854.1) 334.6 35.7 
66.40 4.53 2.54 0.40 1.47 .29 .35 924 854.5 334.8 36.1 
66.~0 5.71 2.!:>6 U.40 8.67 .23 .30 9;j8 854.5 335.0 36.4 
66.80 5.70 2.5" 0.40 8.67 .24 .32 9";: 854.6 335.2 36.8 
67.00 6.21 2.57 0.40 9.16 .21 .29 954 854.6 )35.5 37.1 
67.20 5.87 2.60 0.40 8.88 .23 .30 947 054.7 335 .. '1' 37.4 
67.40 5.!)4 2.63 0.40 ti.57 .24 .32 939 854.7 336.0 37.7 
67.60 5.21 2.66 0.41 8.28 .26 .33 931 854.7 336.2 38.0 
67.80 4.55 2.60 0.41 7.64 .29 .36 914 854.8 336.5 38.3 
68.00 4.23 2.70 0.41 7.34 .30 .37 906 854.8 336.8 38.5 
68.20 4.07 2.72 0.41 7.21 .31 .38 902 854.9 337 .• 0 38.8 
(;8.40 3.92 2.78 0.41 7.11 .32 .38 898 854.9 331.3 39.0 
68.60 3.61 2.00 0.42 6.83 .33 .40 890 855.0 331.6 39.3 
68.80 4 • .48 2.82 0.42 7.72 .28 .35 915 855.0 337.9 39.5 
69.00 5.01 2.87 0.42 8.30 .25 .32 929 855.1 338.2 39.7 
" 
37569.50 4.12 2.96 0.42 7.50 -17.29 -17.31 904 855.2 338.9 40.1 
70.00 3-.10 3.97 0.42 7.27 .31 .37 898 855.3 339.7 40.5 
70.50 3.56 3.11 0.42 7.16 .30 .36 900 855.5 340.5 40.8 
71.00 3.57 3,>29 0.43 7.29 .30 .36 902 855.6 341.2 41.1 
h 
71.50 3.44 3~42 0.43 7.29 .30 .36 896 855.8 342.0 41.2 
~ 37572.00 3.28 3.55 0.43 7.26 -17.30 -n.36 896 856.0 342.8 41.3 "~I 
II "12.20 3.50 3.60 0.43 7.53 .28 .34 903 856.0 343.1 41.3 72.40 3.55 3.66 U.43 7.63 .28 .34 903 856.1 343.4 41.3 
II 
72.60 3.94 3.71 (J.43 8.06 .25 .32 915 856.2 343.7 41.2 
72.80 8.71 3.76 0.43 12.90 .05 .11 1012 856.2 344.0 41.2 
73.00 17.19 3.82 0.43 21.44 .. 16.83 -16.90 1100 856.3 344.3 41.2 
II 13.20 la.OO 3.86 0.43 22.37 .81 .90 1106 856.4 3'1,4.6 41.1 73.40 14.09 3.91 0.43 18.43 .88 .97 1083 856.5 344.9 41.0 , 
II 73.60 14.13 3.97 0.43 18.53 .89 .98 1077 856.5 345.1 41.0 .,1'k ft' 73.80 13.00 4.01 0.43 17.44 .92 -17.00 1059 856.6 345.4 40.9 ' ".jO, 
.il 74.00 6.Hl 4.06 0.43 11.30 -17.11 .17 980 856.7 345.7 40.8 
" 74.20 3.82 4.11 0.43 B.35 .24 .30 919 856.8 345.9 40.6 'l ) 74.40 2.51 4.16 0.43 7.10 .30 .36 863 856.9 .346.2 40.5 
'! 74.60 2.55 4.19 0.42 7.16 .30 .36 885 857.0 346.4 40.4 
! 74.80 2.59 4.23 0.42 7.25 .30 .36 885 851.0 346.7 40.2 
'I i 37575.00 2.52 4.29 0.42 7.22 -17.30 -17.35 885 857.1 346.9 40.1 I 
I 75.50 3.36 4.37 0.42 8.15 .24 .30 912 857.3 347.5 39.6 
76.00 4.'19 4.46 0.41 9.36 .18 .24 941 857.6 348.0 39.1 
76.50 4.92 4.52 0.40 9.85 .16 .22 950 857.8 348.5 38.5 '~:O:' 
71.00 5.16 4.60 0.40 10.15 .15 .21 954 858.0 .348.9 37.9 
1 17.50 5.17 4.64 0.39 10.20 .15 .20 955 858.3 349.2 37.2 11 78.00 5.46 4.68 0.38 10.52 .13 .18 962 858.5 349.5 36.4 t·! 
;1 18.50 5.65 4.12 0.38 10.75 .12 .18 964 856.8 349.8 35.6 79.00 5.94 4.72 0.37 11.03 .12 .11 966 859.0 350.0 34.8 
'I 79.50 6.15 4.73 0.36 11.23 .11 .16 969 859.3 350.1 33.9 ; ] 
'I 80.00 6.40 4.74 0.35 11.49 .09 .15 976 859.6 350.2 33.0 
.,'.1 
·1 80.50 6.49 4.73 0.34 11.56 .09 .14 976 859.8 350.3 32.0 
'\ 
31 
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Table 3 (cont.) REPRODUCmlLITY OF TfHE ORIGINAL PAGE IS POOR 
1961 61 (Explorer 9) 
:i MJU _107 P 107 P 107 P _107 P log p log Ps T z a. 1T-a.O 6 1T - 60 ~ I, S t a e 1T ~i (OK) (km) (deg) (deg) 
37581.()O 6.,3 't.72 0.33 11.5u -17.09 -17.15 975 860.1 350.3 31.0 
81.50 6.36 't.68 0.32 11.36 .10 .1, 913 860.4 350.3 29.9 
82.()U 6.31 4.63 0.31 11.25 .10 .15 912 860.7 350.2 2tl.9 
82~50 6.32 4.60 0.30 11.22 .10 .15 911 861.0 350.1 27.8 
8~.00 6,49 4.52 O.~9 11.31 .10 .15 910 861.3 349.9 26.6 
37583~20, 6.83 4.51 0.2.<; 11.63 -17.09 -17 .14 974 861.4 349.8 26.2 
f·1 
83.40 6.97 4.49 0.29 11. '76 .09 .14 976 861.5 349.8 25.7 
t,;-, .,' 83.60 7.79 4.47 0.21:1 12.54 .07 .12 987 861.7 349.7 25.2 
83.80 8.77 4.44 0.2b 13.49 .04 .09 1000 861.8 349.6 24.7 
84.00 9.41 4.42 0.28 14.11 .02 .07 1009 861.9 349.5 24.3 
84.20 9.71 4. 'to O.2t! 14.38 .01 .07 1012 862.0 349.4 23.8 
84.40 10.00 4.37 0.28 14.65 .00 .06 J.016 862.2 349.3 23.3 
84.60 9,61 4.34 lJ.2a 14.24 .02 .07 1010 862.3 349.2 22.8 
84.80 9.56 4.31 0.28 14.15 .02 .07 11009 862.4 349.1 22.3 
85.00 9.34 4.29 U. 2" 13.90 .02 .08 1006 862.5 349.0 21.8 
85.20 9.11 4.27 0.27 13.65 .03 .08 1003 862.7 348.8 21.4 
85.40 8.88 4.21 0,26 13.36 .04 .10 999 862.8 348.7 20.9 
I 85.60 8.48 4.18 0.26 12.92 .06 .11 993 862.9 348.6 ' 20.4 
'I 85.80 8.08 4.15 0.26 12.49 .07 .12 987 863.0 348.5 19.9 
:1 86,00 7.67 It ,12 0.26 12.05 .09 .13 980 863,2 348.3 19,3 i 
1 
d 37586.50 6.92 4,02 0.25 11.19 -17.12 -17.17 966 863.5 348.0 18,1 
J 87.00 6.43 3.93 U.24 10.60 .14 .Ui 958 863,8 347,6 16.8 
d 87.50 5.77 3.84 0.24 9.85 .17 .21 945 864,1 347.2 15,5 
'! 88.00 5.24 3.74 0.23 9.21 .20 .24 932 864.5 34b.8 14,2 
:1 88,50 4.73 3.63 0.23 8.60 .23 .27 919 864.8 346.4 12.9 
,I 89,00 4.20 3.54 0.22 , .96 .26 .30 904 865.1 346.0 11,6 ,! [i 89.50 3.97 3,43 0.22 -, ti 62 .28 .31 896 865,5 345,6 10.3 'I 
90,00 3.90 3,33 0.22 7.46 .29 .32 891 865.8 345.2 9.0 
90,50 4.09 3.23 0.21 7.53 .29 .32 893 866.2 344,8 7,6 
91.00 4.80 3,14 0.21 8,15 .25 .29 911 866.5 344.3 6,3 
91,50 4.85 3.03 0.20 8.09 .26 .29 911 866.8 343.9 5.0 
92,00 5.3£;; 2.95 0.2u &.53 .24 .28 920 867.2 343,5 3,7 
92.50 5.4t: 2.85 0.21 8.48 .25 .28 919 861.5 343.1 2.4 
93.00 5.37 2.78 0.22 B.37 .25 .28 921 867.8 342.8 1,1 
93 •. 50 5.01> 2.68 (J.22 7.96 .27 .30 912 868.2 342.4 -0.2 
94,iOO. ,. 4.77 2.60 0.22 7.60 .29 .32 901 868.5 342,1 -1,5 
94,150 : I 4,3 1; 2.59 0.22 7.15 .32 .35 8159 868.8 341,8 -2.7 
95.00 4. n. 2.51 0.23 7.44 .30 .32 904 869.2 341,5 -4,0 
95,50 3.9'! 2.43 0.23 6. ~·9 .35 .37 879 869.5 341,2 -5.2 
96,00 3.621 2,36 0.24 6.23 .38 .40 863 869.8 341,0 -6.4 
96,50 1 3.44 2.29 0.24 5.98 .40 .42 855 870.1 340.7 -7.6 
97,00 4.19 2.25 u.24 6.68 .34 .37 88.8 870.5 340.6 -8.8 
97.'50 4,36 2.19 0.25 6.79 .34 .36 892 870.8 340.4 -9.9 
37597.60 4.29 2.18 0.25 6.71 -17.34 -17.36 891 870,8 340.4 -10.1 
97.'80 4,17 2.15 (J.25 6.51 .36 .38 882 871.0 340.4 -10.6 
98,00 I 4.57 2.14 0.25 6.96 .34 ,36 893 871.1 340.3 -11.0 
98.20 ' 5.98 2.14 0.25 8,38 .26 .28 934 671.2 340.3 -11.5 
98.40 . 1 6 • 56 2.12 0.25 £1.94 .23 .25 946 871,3 340,3 -11.9 
98.60 I 5.97 2.10 0.26 8,33 .26 .29 930 671.5 340.3 -12.3 98.80 . 5.39 2.07 0.26 7.72 .29 .32 916 871.6 340.3 -12.8 
99,00 I 6.32 2.06 0.26 8.64 .25 .2'7 939 871.7 340.3 -13.2 
99.20 6.76 2.06 0.26 9.08 .23 .25 948 671.8 340.3 -13,6 
99.40 6.87 2.05 0,26 9.18 .22 .25 951 871.9 340.3 -14.0 
99,60 6.48 2.05 0.26 8.78 .24 .26 943 872.0 340.3 
-14.4 .~ 
99.80 6.25 2.04 0.26 u.55. .25 .27 941 872.2 340.4 -14.8 ~ 37600.00 6.21 2.04 0.26 8.50 .25 .27 940 872.3 340.4 -15.2 I 00.20 5.99 2.04 0.26 8.29 .26 .28 935 872.4 340.5 
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Table 3 (cont.) 
1961 51 (Explorer 9) 




T Z 0.11' -0.0 5 11' - °0 s t a 11' 
(OK) (Ion) (deg) (deg) 
3760u.40 7.47 2.04 0.2b :}.77 -1"1.19 -17.21 971 872.5 340.5 -15.9 
(Ju.60 17.21 2.03 0.26 Ij.49 -16.90 -16.92 1092 872.0 340.6 -16.3 
00.80 31.50 2.02 U.26 33.78 .65 .68 1183 872.7 340.6 -16.6 
01.00 29.'713 2.02 0.26 3Z.06 .66 .69 1163 872.8 340.7 -17.0 
01.20 13.'74 2.02 0.26 16.01 .98 -17.00 1061 872.9 340.8 -17.3 
01.40 ~2.(J2 2.U2 0.26 14,.30 -17.03 .05 1039 873.1 340.9 -17.7 
01.60 9.13 2.02 0.26 11.40 .13 .15 999 873.2 341.0 -18.0 
01.80 4.38 2.02 0.27 6.67 .36 .37 894 873.3 341.1 -18.3 
02.00 5.37 2.02 0.27 7.65 .29 .31 933 tH3.4 341.3 -18.6 
02.20 5.68 2.02 0.27 7.97 .27 .£9 944 8'(3.5 341.4 -18.9 
02.40 4.'.8 2.02 0.27 6.76 .34 .36 910 873.6 341.5 -19,2-
37602.50 4.47 2.02 0.27 6.75 -17.35 -17.36 906 873,;6 341.6 -19.4 
03.00 4.06 2.03 0.2', 6.35 • 37 .39 893 . 87~.9 342.0 -20.1 
03.50 3.6U 2.03 0.28 5.90 .40 .42 8'79 874.1 342.4 -20.7 
04.00 3.81 2.04 0.28 6.13 .39 .40 890 874.3 342.9 -21.2 
04.50 3.33 2.04 0.20 5.b4 .42 .44 872 874.6 343.5 -21.7 
05.00 3.76 2 .• 05 O.21l 6.06 .39 .40 892 874.8 344.1 -22.2 
05.50 4.03 2.08 0.28 6.39 .37 .38 904 875.0 344.7 '-22.5 
06.00 4.01 2.10 ().28 6.39 .37 .38 9U4 875.2 345.4 -22.8 
06.50 3.64 2.11 u.2d 6.03 .39 .41 894 875.4 346.1 -23.0 
07.00 2.99 2.12 0.21:1 5.39 .44 .45 870 875.5 349.8 -23.2 
07.50 3.85 2!O14 0.28 6 •• n .38 .39 909 875.7 347.6 -23.2 
08.00 3.·94 2.17 0.28 6.39 .37 .38 909 875.9 348.3 -23.2 
08.50 4.69 2.17 0.28 7.14 .33 e34 927 876.0 349.1 -23.1 
09.00 5.27 2.i5 0.28 7.71 .30 .31 943 876.1 349.9 -23.0 
09.50 5.49 2.14 (J.28 7.91 .29 .30 949 876.3 350.7 -22.7 
37609.60 5.70 2.14 0.213 8.12 -17.28 -17.29 953 876.3 350.8 -22.6 
09.80 5.55 2.14 0.213 7.97 .28 .29 9~2 876.3 351.1 -22.5 
10.00 4.89 2.14 0.28 7.31 .31 .32 940 876.4 351.4 -22.4 
10.20 5.92 2.14 O.lS 8.35 .26 .27 966 876.4 351.7 -22.2 
10.40 7.2,9 2.14 0.28 9.72 .20 .21 991 876.5 352.0 -22.0 
10.60 8.84 2.14 0.28 11.26 .13 .15 1015 876.5 352.3 -21.9 
10.80 7.69 2.14 0.28 10.11 .18 .19 996 8"T6.5 352.6 -21.7 
11.00 8.05 2.14 0.28 10.48 .17 .18 1003 876.6 352.8 -21.5 
11.20 6.59 2.13 0.28 11.00 .14 .16 1012 876.6 353.1 -21.2 
11.40 8.29 2.12 0.28 10.69 .16 .17 1007 876.6 353.4 -21.0 
11.60 7.65 2.11 0.28 10.04 .18 .20 9C;6 876.7 353.7 -20.8 
11.80 7.18 2.09 0.28 9.55 .20 .21 989 876.7 353.9 -20.5 
12.00 6.55 2.08 0.28 13.91 .24 .25 976 876.7 354.2 -20.2 
12.20 6.26 2.06 0.28 8.59 .25 .26 968 876.7 354.4 -20.0 
12.40 6.47 2.05 0.28 8.80 .24 .25 973 876.8 354.6 -19.7 
12.60 6.34 2.04 0.28 8.66 .25 .26 970 876.8 354.9 
-19.4 
12.80 6.05 2.03 0.28 8.36 .26 .27 964 876.8 355.1 -19.1 
37613.00 6.10 2.02 0!.28 d.39 -17.26 -17.27 965 876.8 355.3 -18n 
13.50 6.00 1.97 0 .• 28 8.26 .27 .28 963 876.9 355.8 -17.9 
14.00 5.92 1.93 0.28 d.13 .27 .28 963 876.9 356.3 -17,0 
14.50 5.94 1.87 0.27 8.08 .28 .28 962 876.9 356.7 -16.0 
15.00 6.16 1.80 0.26 B.22 .27 .28, 962 876.9 357.0 
-15.0 
15.50 6.53 1.70 0.26 6.50 .26 .27 967 876.9 357.3 -13.9 
37615.60 6.61 1.67 0.26 8.55 -17.26 -17.27 96.8 876.9 357.3 ... 13.7 
15.80 6.50 1 11 63 0.25 8.38 .27 .28 964 876.9 357.4 -13.2 
16.00 6.55 1.61 0.25 8.41 .27 .28 965 876.9 357.5 
-12.8 
16.20 6.95 1.55 0.24 8.74 .25 .26 972 876.9 357.6 
-12.3 
16.40 6.83 1.52 0.24 0.59 .26 .27 969 876.9 357.7 
-11.8 
16.60 6. 7~2 1.49 0.24 8.45 .26 .27 969 876.9 357.7 
-11.4 
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Table 3 (cont.) ~ 
[961 01 (Explorer 9) 
.. 
MJD _107 P 107 P 107 P _107 p' log P log Ps T'II' Z 0.'11'-0.0 li '11'-°0 S t a e ! (OK) (kID) (deg) (deg) 
37617.00 6.07 1.39 0 • .23 7.69 -17.30 -17.31 952 876.Q 357.8 -10.4 
17 .20 6.06 1.36 0.-'2 7.64 .31 .32 947 876.Q 357.9 -9.9 
l"f.40 5.86 1.:31 0.22 7.39 .33 .34 93'7 876.9 357.9 -9.4 
17.60 5.32 1.26 0.22 6.80 .36 .3'7 919 876.9 357.9 -8.9 
17.80 5.44 1.21 0 • .21 6.86 .36 .:n 923 876.9 357.9 -8.3 
18.00 5.55 1.18 0.20 6.93 .35 .36 926 876.8 357.9 -'7.8 
37618.50 4.99 1.05 0.19 6.23 -17.39 -11.40 906 016.8 357.9 -b.5 
19.00 4.87 0.92 0.18 5.97 .41 .42 898 876.7 357.8 -5.1 
f- 19.50 4.96 0.79 0.16 5.92 .41 .42 896 876.7 351.7 -3.7 
20.00 5.17 0.65 0.14 5.96 .42 .42 8n 876.6 357.5 .2.3 
20.50 5. /tl 0.51 0.13 6.06 .41 .42 890 876.6 357.3 -0.8 
37620.80 5.2't 0.43 0.12 5.79 -11.43 -17.44 B77 076.5 357.2 0.1 
21.00 5.22 0.36 0.11 5.69 .44 .46 870 876.5 357.1 0.7 
21.20 7.06 0.30 0.10 7.46 .33 .34 931 876.4 357.0 1.3 
; 21.40 8.75 0.23 0.09 9.U6 .24 .26 970 876 .. 4 356.9 1.9 21.60 9.43 O.l? U.Ufj 9.68 .22 .23 983 876.4 356.8 2.!> 
21.80 8.43 0.11 0.08 B.61 .2'7 .28 959 876.4 356.7 3.1 
22,00 9.63 0.03 0.01 9.73 .21 .23 982 8'76.3 356.5 3.7 
22.20 8.65 -0,02 0.06 H.69 .26 .27 960 876.3 356.4 4.3 
22.40 7.67 ~O.10 U.05 7.63 .32 .33 933 876.2 356.3 4.9 
22.60 6.03 ~0.15 0.04 5.92 .43 .44 876 676.2 356.1 5.5 
22.80 6.08 ~0.21 0.03 5.90 .42 .43 8BO 876.2 356.0 6.2 
.37623.00 6.21 -0.'29 0.02 5.94 -17 .42 ~17.43 B83 876.1 355.9 6.8 
23.50 6.43 -0.43 0.00 6.00 .42 .43 681 876.0 355.5 8.3 
24.00 6,65 ~O.,56 ~O.U2 6.07 .41 .42 878 876.0 355.1 9.9 
24.50 6.47 -0.73 ~O.O't 5.70 .44 .45 865 875.9 354.6 11.5 
~~.OO 6.77 -0.B8 ~O.O6 5.83 .42 .43 872 875.8 354.2 13.1 
25,50 6.49 -1.05 ~U.Od 5.36 .46 .41 850 875.7 353.7 14.7 
26.00 6.45 -1.20 _0.10 5.15 .47 .48 842 1375.6 353.3 16.3 
26.50 6.18 ~1.37 _0.13 4,67 .51 .52 815 875.5 352.8 17.9 
27.00 6.56 ~1.50 -0.15 4.91 .49 .50 825 875.4 352.3 19.5 
27.50 7.08 -1.62 -0.17 5.29 .46 .47 841 875.3 351.9 21.1 
21:1.00 7.24 -1.74 -0.20 5.30 .46 .47 839 875.2 351.4 22.7 
28.50 7.41 -1.84 -0.22 5.'::4 .46 .47 "836 875.1 350.9 24.3 
29.00 7.60 -1.95 -0.24 5.41 .45 .40 838 875.0 350.4 25.9 
29.50 8,16 -2.07 -0.26 5.63 .41 .43 855 874.Q 350.0 27.5 
30.00 8.09 -2.14 -0.28 5.67 .43 .44 843 874.8 349.5 29.0 
30.50 8.:31 -2.20 -0.29 5.88 .41 .42 852 874.8 349.1 30.6 ,r 
31,00 8.32 -2.22 -0.30. 5,80 .,41 .42 848 874.7 348.7 32.2 
31.50 8.50 -2.20 -0.31 5.99 .39 .41 855i 874.6 348.3 33.7 
32.00 a.84 -2.15 -0.31 6.37 .37 .38 866 074.6 347.9 35.2 
32.5q 9.04 -2.11 -O.:H 6.62 .35 .36 873 874.5 347.5 36.7 
33,00. 9 .• 03 -2.03 -0.30 6.70 .34 .35 876 874.5 347.2 38.2 
33.50 8.92 -1.91 -0.30 6.71 .34 .35 875 814.5 346.9 39.7 
, 
37633.6~ i 9.02 -1.88 -0.30 6.84 -17.33 -17.32 880 074.4 346.8 40.0 
33.80 8.20 -1.80 -0.29 6.11 .38 .37 851 874.4 346.7 40.5 
34.00 6.54 -1.77 -0.29 4.48 ,51 .50 769 874.4 346.6 41.1 
34.20, 10.79 -1.72 -0.28 8.BO .22 .21 937 874.4 346.5 41.7 
34.40. 17.58 .. 1.59 -o..2B 15.71 -16.97 -16.96 10M) 874.4 346.4 42.2 
34.60. 17 .80. -1.50 -0.28 16.02 .97 .96 10.56 874.4 346.3 42.8 
34.80 15.83 .. 1.39 -0..2'7 14.17 -17.03 -17.02 1028 874.4 346.2 43.3 
35.00. 16.90 -1.29 -0.26 15.36 .00 -16.98 1044 874.4 346.1 43.9 .~ 35.20 16.50 -1.18 -0..26 15.0.6 .00 .99 1040 874.4 346.0. 44.4 
" 
35.40 15.82 .. 1.07 -0..26 14.48 .02 -17.01 1032 874.4 346.0 45.0 1 
35.60. 15.48 -0.94 .. 0..26 14.28 .02 .0.1 1029 874.4 345.9 45.5 
:1 35.80 16.17 -0.85 -0.25 15.0.7 .0.0 -16.99 1039 874.4 345.9 46.0 
3.4 
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Table 3 (cont.) i. 
t 
. : 1961 61 (Explorer 9) 
MJD _107 P 107 P 107p _107 P log Pe log Ps T1f z (].1f -a.0 Ii -60 s t a 1f '
""I (OK) (Jan) I (deg) (deg) 
31636.0{) 11.u4 0.'12 -0.24 1 '.!l1 -16.94 -li>.li2 1069 fi14. 4 345.8 46.b 
36.20 16.91 -0.6u -0.24 16.07 .9b .96 1052 874.4 345.8 47.1 
36.40 14.93 _(). ~ll -0.2:> 14.11 -17.03 
-1'.02 1025 874.4 345.7 47.6 
36.60 l1'.46 -(l.',5 -0.23 10.7U .1!> .13 965 874.4 345.7 48.1 
::H-1.80 10.69 -0.'.5 -1.1.22 10.U2 .17 .16 949 d74.4 345.7 48.6 ~~' 
37637.00 9.99 -\).45 -U.~2 9.;;2 -17.20 -17.19 932 1374.~ 345.7 49.1 
37.50 8. ill. -0. /14 -v.20 U.20 .25 .24 903 874.5 345.7. 50.3 
.. r 3U.OO 8.19 -0.43 -U.1S 7.59 .28 .27 88!) 874.6 345.7 51.5 
38.50 7.53 -0.,.2 -u.l7 6.94 .31 .30 862 874.6 345.8 52.6 
39.00 9.32 -0.40 -0.16 8. "6 .21 .20 918 874.7 346.0 53.7 
39.50 10.57 -O.3c, -0.14 10.06 .15 .14 951 874.B 346.2 54.7 
40;00.0 9.10 -0.34 ·'J.12 U.63 .21 .20 914 874.Q 346.4 55.6 
40.!>0 8.69 -0.32 -0.10 d.27 .23 .22 903 875.fl 346.7 !:I6.5 
41.00 fl.3 rt -0.31 -D.UB r.95 .24 .23 897 075.1 347.1 57.4 
41.50 8. \)3 -0.27 -0.06 7.70 .25 .24 891 875.2 347.5 ~8.2 
42.00 7.66 -0.:::4 -U.04 7.38 .27 .,,6 8aO 875.4 347.9 58.9 
42.!>0 7.31 -0.20 -LJ.02 7.08 .28 .2.7 869 875.5 348.4 59.5 
43.00 7.03 -0.16 0.00 6.84 .30 .29 859 875.7 348.9 60.l 
43.50 7.UU -0.14 U.03 6.97 .29 .2l! 664 8'75.9 3't9.5 60.6 
44.00 0.40 -0.11 U.OS 0 •. 34 .21 .20 9U9 876.1 350.1 61.0 
44.50 8. ~/I -0.09 v.UtI li.!>3 .21 .1'J 913 876.3 350.7 61.4 
, 45.ClO 8.'t5 -0.0 11 0.10 U.Sl .21 .19 913 876.5 351.4 61.6 
- 45.50 6.!)1 -0.01 ,) a 12 6.62 ,31 .30 852 U16.7 352.1 61.a 
46.UO 6.95 O.(1n (l.lS 7.10 .28 .26 875 877.() 352.7 61.9 
46.50 5.SU 0.02 v.l7 5.77 .37 .35 822 871.2 353,4 62.0 
47.00 5. d l• O.1l9 0.19 6.11 .35 .33 837 877.5 354.1 61.9 
47.5U ~.'15 Q.~O 0.l2 6.27 .33 .32 846 877.8 354.8 61.8 
48.00 6.16 0.12 U.G4 6.52 .32 .30 859 878.1 355.4 61.6 
40.50 6.23 0.14 U.26 6.63 .31 .29 864 878.4 356.0 61.3 
! 49.00 6.67 0.19 U.28 7.14 .28 .26 886 876.7 356.6 60.9 49.50 6.10 0.21 0.3U 6.61 .31 .29 869 879.0 357.2 60.4 ~l 50.00 5.7't 0.2'. 0.32 6.29 .33 .32 859 879.3 351.7 59.9 ., 
.~ 5tJ.50 5.51. 0.25 u.34 6.u9 .35 .33 854 879.1 358.2 59.3 ;i 51.00 5.33 0.30 U.36 5.99 .36 .3.4 853 880.0 356.6 58.7 ~! 
,~ 51.50 5.11 0.32 0.38 5.U7 .37 .35 852 880.4 359.0 58.0 
f~ 52.00 4.96 0.34 0.39 5.70 .38 .36 848 880.8 359.4 57.2 j 
~{ 52.50 4.92 0.38 0.41 5.70 .38 .36 852 881.2 359.6 56.3 
,'; , 53.00 4.73 0.60 0.43 5.76 .36 .36 858 881.6 359.9 55.4 ~:t j ~i ., 
1 53.50 4.36 L.05 0.44 5.IlS .38 .35 865 881.9 0.1 54.5 54 .. 00 3.00 1.68 0.46 6.02 .37 .34 875 882.4 0.2 53.5 ~ ~ 54.50 3.10 2.57 O.4B 6.15 .36 .33 885 882.8 0.3 52.4 ~.~ 
" 55.00 2.55 3.02 v.49 6.07 .37 .34 885 883.2 0.3 51.~ ~ 55.50 2.46 3.46 U.50 6.42 .35 .32 901 883.6 0.3 50.1 
I 56.00 2.88 3.1l3 0.52 7.22 .30 .21 932 684.0 0.2 49.0 56.50 2.90 4.ll u.53 7.54 .29 .26 943 884.5 0.1 47.7 51'.00 2.97 4. 3fl 0.54 '7.1l7 .28 .25 954 884.9 3:,9.9 46.5 
'jl 57.50 3.00 4.56 O.~5 Cl.l1 .27 .24 964 885.4 ~~9.7 45.2 .~ 58.00 2.81 4.72 0.56 8.09 .21 .23 969 685.8 3S9.5 43.9 , 
58.50 2.59 4.76 0.57 7.92 .28 .24 972 886.3 359.2 42.5 
ol. 59.00 2.19 4.8U 0.57 7.57 .30 .26 966 886.1 351i.9 41.1 
59.50 2.65 4.81 0'.58 8.24 .21 .23 9136 887.2 35-8.6 39.7 
60.00 3.00 4.02 0.513 u.40 .27 .22 991 887.7 358.2 38.3 
60.50 3.39 4.B1 0.58 6_19 .25 .21 1002 868.1 357.8 36.9 
f 61.00 3.98 'to 77 0.58 CJ.33 .23 .18 1018 8.88. b 357.4 35.4 , , 't;. 
37661.40 4.88 4.73 O.So 10.19 
-17.19 -l'7.15 103b 888.9 357.1 34.2. 
61.60 4.99 4.71 u.5/j 10.21 .20 .15 1037 889.1 356.9 33.6 
61.80 4.92 4.613 0.57 10.18 .21 .16 1034 889.3 356.7 33.0 




Table 3 (cont.) 
I 
1961 61 (ExpIOl,;ar 9) 
1: 
i 6 -60 I 
_107 P 107 P 107 P_l07 P log Pe log Pa T'lf z o.'If-a.0 'If 'I MJD I s t a (Ian) (deg) (deg) I i I (OK) 
37662.59 3,47' 4.58 0.56 8.61 -17.28 -17.23 1008 890.0 356.1 30.9, 
63.00 2.84 4.40 0.55 7.88 .32 .27 994 890.4 35'.6 29.4
1 63.50 2.55 4.34 0.54 7.43 .35 .29 983 890.9 355.1 27.9, 
64.00 2,42 4.20 u.53 7.15 .3'7 .31 979 891.3 354.6 26.4 
64.50 2.04 4.07 0.51 6.62 .40 .34 970 891.8 354.1 24.8 
65.00 1.79 3.9'1 0.49 6.22 ~42 .37 960 892.2 353.6 23.3 
I 65.50 1.50 3.79 0.47 5.76 .46 .40 948 892.6 353.1 21.8 l I 66.00 1.39 3.66 0.45 5.50 .48 .42 943 893.1 352.6 20.2 , I '~ ! 
~ 66.50 1.15 3.52 0.43 5.10 .52 .46 927 893.5 352.1 18.7 
67.00 1.10 3.40 0.41 4.91 .53 .47 925 893.9 351.6 17.1 
61.50 1.02 3.25 U.39 4.66 .55 .49 922 894.3 351.2 15.6 
, i 68.00 0.79 3.11 0.37 4.27 .59 .53 906 894.7 350.7 14.1 
68.50 0.55 3.00 0.35 3.90 .63 .57 889 895.0 350.3 12.6 
69.09 0.36 2.B7 0.33 3.56 .67 .61 872 895.4 349.8 11.0 
69.50 0.27 2.74 O.:H 3.32 .70 .64 858 895.8 349.4 9.5 
70.0g 0.27 2.60 0.29 3.16 .72 .66 847 tl96.1 349.1 8.1 
70.5 0.28 2.49 0.28 3.04 .74 .68 838 896.4 346.7 6.6 
71.00 0.48 2.37 Q.26 3.11 .73 .67 849 B96.8 348.4 5.1 
71,50 0.52 2.26 0.24 3.02 .74 .68 845 B97.1 348.1 3.7 
72.00 1.00 2.14 0.23 3.37 .70 .64 875 897.3 347.8 2.3 
72.50 0",99 2.04 0.22 3.24 .72 .66 866 897.6 347.6 0.9 
'I 73.00 0.85 1.93 0.21 2.99 .75 .69 B48 897.9 341.4 -0.5 
13.50 1.37 1.03 0.20 3.41 .70 .63 885 898.1 347.3 -1.8 
31673.80 1.68 1.78 0.19 3.65 -17.67 -17.61 900 898.2 347.2 -2,.6 
" 74.00 2.04 1.73 0.19 3.96 .64 .57 917 898.3 347.2 .. 3.2 , 
74.20 1.23 1.69 0.18 3.11 .75 .68 851 898.4 347.2 "3.7 
, 74.40 2.62 1.66 0.19 4.46 .60 .52 934 898.5 347.2 -4.2 
1 
\[ 
74.60 3.34 1.62 O.lli 5,14 .54 .46 960 898.6 347.1 -4.7 
74.80 5.25 1.59 0.18 7,01 .41 .32 1023 898.7 347.1 -5.2 
75.00 3.80 1.S't O.lB 5.52 .51 .43 978 898.7 347.2 -5.7 
75.20 3.87 1.51 0.18 5.56 .50 .42 984 898.8 347.2 -6.2 
75.40 2,61 1.48 0.18 4.1.7 .61 .54 931 898.9 347.2 -6.6 
-i 376'7!:i.50 2.64 1.47 o .1I! 4.29 -17.61 -17.54 934 898.9 347.2 .,6.9 
76.00 2.13 1.38 0.17 3.68 .67 .60 907 899.1 347.3 .. 8.0 
16.50 1.75 1.30 0.16 3.21 .73 .66 881 899.2 347.5 010 9.2 
77.00 1,67 1.24 0.16 ~.O8 .74 .68 872 899.3 347.7 .. 10.2 
77.50 1,83 1.19 0.15 3.17 .73 .66 ElSO 899.4 348.0 
-11.2 
78.00 2.06 1.15 O.llt 3.35 .7.0 .64 899 899.5 348.3 -12.2 
78.50 2.10 1.09 0.14 3.33 .71 .64 897 899.6 348.7 -13.1 
79.00 2.49 1.07 0.13 3.69 .6"[ .60 914 699.6 349.1 -1'4.0 .~ 79.50 2.75 1.05 0.13 3.93 .64 .57 928 899,6 349.6 -14.7 
80.00 2.61'3 1.03 Q.12 3.83 .65 .50 924 89'1.'7 350.1 -15.5 I 80.50 2.68 1.0l 0.11 3.81 .66 .58. 920 899.7 35Cl.7 -16.1 81.00 2.70 1.CJO 0.10 3.79 .66 .58 920 899.6 351.3 -16.7 .~ 
81.50 2.69 0.99 0.10 3.78 .65 .58 926 899.6 351.9 -17,2 ] 
82.00 2.55 0.96 0.10 3.61 .67 .60 920 899.5 352,6 -17.6 ' , , J 
82.50 2.39 0.96 0.09 3.44 .69 .62 909 899.5 353.3 -18.0 
Ii 
83.00 2.63 0.95 u.09 3.67 .66 .59 920 899.4 354.1 -18.2 
8~.50 3.79 0.94 0.08 4.82 .55 .47 972 899.3 354.8 -18.4 , , 
84.00 3.58 0.93 O.OS 4.59 .57 .49 960 699.1 355.5 -18.6 
84.50 3.40 0.91 0.08 4.39 .59 .51 954 899,0 356.3 -18 .. 6 .~ 85.00 3.45 0.89 0.09 4.43 .58 .50 956 898.8 351.0 -18.5 ;~ .:, 
. 1 
85.50 3.56 0.87 0.09 4.52 .58 .49 957 898.7 357.7 -18.4 
'I 66.00 3. '76 0.06 0.09 4.70 .56 .47 965 898.5 358.4 -18.2 -~ 86.50 3.93 0.64 0.09 4.86 .54 .46 913 898.3 359.1 -17.9 1 In.oo 3.66 0.83 0.09 4.78 • .54 .47 969 898.1 359.7 -17.6 ! 8.7.50 3.98 0.80 0.09' 4.8'1 .54 .46 972 897.9 0.3 -11.2 
. ~ 88.00 3.95 Q.1!l 0.09 4.62 .54 .46 968 897.6 0.9 -16.7 
"1 
36 
Table 3 (cont.) 
1961 61 (Explorer 9) 
_107 P 107 P 107 P _107 P log Ps T 6 -50 
~ 
MJD log Pe 
z 0.1T -0.0 S t a 11' 'IT • (OK) (kro) (deg) (deg) 
376!jtl.50 3.B4 O.7!;) 0.00 4.67 -17.55 -17.'+8 961 89'7.4 1.4 -16.1 
89.00 4.09 0.72 0.08 'to 88 .54 .46 967 897.1 1.8 -15.!) 
H9~50 4.313 \1 .. 69 u.Oei 5.15 .51 .43 9'75 f!96.R 2.2 -14.0 
" 
. 
90.00 4.74 0.b5 LJ.O& S.48 .49 .41 91;5 896.5 2.6 -14.1 f 90.50 5.,31 Q.bl O.Uti 0.00 .45 . :; , 1000 896.2 2.9 -13.3 91.00 5.43 0.56 (J. U 7 6.06 .45 .36 1001 895.9 3.1 -12.4 
91.50 5.62 0.51 0.07 6.20 .44 .35 10C4 895.6 3.3 -ll.!> 
" 
92.00 5.75 0.44 U.U6 6.25 .43, .S!> 1003 895.3 3.5 -10.6 1 r 
92.50 5.95 0.39 0.06 6.39 .42 I .34 1006 894.9 3.5 -9.6 
93.00 6.09 0.32 0.06 6.47 .41' .34 1007 894.6 3.6 -8.6 
93.50 !l.SS 0.25 0.05 6.14 .44 .36 995 894.2 3.6 -7.5 
94.00 5.74 0.16 0.05 5.95 .45 .37 987 893.9 3.5 -6.4 I. ~ 94.!?0 5.1J0 0.09 0.04 5.93 .45' .38 984 893.5 3.4 -5.3 
95.00 5.7t1 0.00 0.04 5.1:12 .46 .39 9"8 893.1 3.3 -4.1 
95.50 5.69 -0.11 0.03 5.61 .47 .40 971 892.7 3.1 -2.9 
96.00 5.55 -0.20 0.02 5.36 .48 .42 962 B92.3 2.9 -1.7 
96.50 5.60 -0.31 U.02 5.31 .49 .43 957 891.9 2.7 
-0.5 
97.00 5.29 -0.'+2 0.01 4.88 .52 .47 935 891.5 2.4 0.8 
97,50 5.48 -0.54 0.00 4.95 .52 .46 934 891.1 2.1 2.0 
98.00 5.62 -0.6't 0.00 4.98 .52 .46 933 890.7 1.7 3.3 
96.50 5.80 -0.75 -0 •. 01 !>.04 .51 .45 933 890.2 1.4 4.6 
37699.00 5.96 -0.B7 _0.02 5.10 -17.50 -17.45 933 BU9.6 1.0 5.9 
99.20 6.0l -0.92 -0.02 5.07 .50 .45 930 889.6 0.9 b.4 
99.40 6. ,It -0.ge -0.03 5.55 .47 .• 41 948 889.5 0.7 7.0 
99.60 6.91 -1.02 _0.04 5.85 .45 .39 956 889.3 0.5 7.5 
99.80 8.11 -1.07 _ll.04 7.00 .37 .31 991 889.1 0.4 6.0 
37700,00 9.32 -1.10 -0.04 8.17 .30 .24 1020 688.9 0.2 8.6 
00,20 11.37 -1.16 -0.04 10.17 .21 .15 1060 888.8 0.0 9.1 
00.40 9.71 -1.21 -0.04 8.46 .28 .23 1026 888.6 359.9 9.6 f 00.60 7.89 -1.26 -0.05 6.58 .39 .34 978 886.4 359.7 10.2 
00.80 6 .. 40 -1.31 -0.06 5.04 .50 .45 920 888.2 359.5 10.7 
01.00 6.43 -1.37 -0.06 5.00 .51 .46 916 888.1 359.3 11.2 
37701.50 6.49 -1.49 -0,0" 4.93 -17.51 -17.46 912 887.6 358.9 12.6 
02.00 6.61 -1.61 -u.OB 4.92 I .51 ! .46 906 887.2 358.5 13.9 
02.50 6.77 -1.74 -0.10 4.93 .51 .47 699 886.7 358.0 15.3 
03.00 6. til -1.03 -0.11 4.87 .51 .47 896 886.3 357.6 16.6 \' 
03.50 6.70 -1.93 -0.12 4.65 .52 .48 887 885.9 357.1 18.0 
' , 
h 04.00 6.62 -2.04 -0.14 4.44 .54 .50 873 885.4 3.56.7 19.3 
.) 04,50 6.55 -2.12 -0.15 4.27 .55 .52 860 885.0 356.3 20.7 05.00 6.59 -2 .• 20 -u.16 4.23 .56 .52 856 884.5 355.8 22.0 
05.50 6.53 -2.26 -0.17 4.09 .57 .53 846 884.1 355.4 23.3 
06.00 6.66 -2.35 -0.18 4.13 .56 .53 846 883.7 355.0 24.6 
06.50 7.40 -2.40 -0.20 4.80 .50 .47 879 883.2 354.7 25.9 
07.00 7.79 -2.45 -0.2i p.lS .47 .44 885 882.8 354.3 ;27.2 
07.50 8.35 -2.48 -0.22 15.66 .43 .40 906 882.4 354.0 28.4 
, ~~,-
08.00 8.41 -2.51 -0.23 ,5.67 .42 .4Q 906 882.0 353.7 29.7 
08.50 8.27 -2.53 -0.24 5.50 .44 .41 896 881.5 353.4 30.9 
09.00 8.19 -2.54 -0.25 5.40 .,44 .41 889 681.1 353.2 32.1 , ,~ 
09.50 8.16 -2.152 _0.25 5.39 .44 .41 888 880.7 3'3.0 33.3 
10.00 S.lf! -2.49 _0.25 5.44 .43 .41 888 880.3 352.8 34.4 ~ 
3771Q.20 8.19 -2.47 -d.~5 5.47 -17.43 .. 17.41 8.85 8.80.1 352.7 34.9 
10.40 8.23 -2.45 -0.25 5.53 .42 .40 890 880.0 352.7 35.~ 
10.60 8.27 -2.44 -0.25 5.56 .42 .39 894 879.8 352.6 35.8 
10.80 8.46 -2.42 -0.24 5.82 .40 .37 904 879.7 352.6 36.2 
11.00 8.69 -2.39 -0.24 6.06 .38 .36 910 879.5 352.6 36.6 
11.20 10.07 -2.37 -U.24 7.46 .29 .27 959 879.3 352.5 37.1 J 
11.40 10.27 -2.34 -0.23 7.71 .27 .25 96.7 879.2 352.5 37.5 ~'·4 l 
37 






Table 3 (cont.) 




_107 P l07,p 107 P _107 P 1i MJD log Pe log Ps T z a. 'If-0.0 6 -60 " 'I s t a 'If 'If 'Ii (9K) (Ian) (deg) (deg) r:; 
II 37711.69 11.14 -2.30 -U.23 0.61 -17.23 -17.21 987 879.() 352.5 37.9 I' 11 11.80 12.01 -2.26 -0.22 '-J.53 .19 .17 100~ 876.9 352.5 38.3 !I 12.00 11.36 -2.24 -0.22 B.90 .22 .20 989 878.7 352.5 38.7 
~ i 12.20 10.03 -2.17 -0.,2 7.65 .28 .26 9~5 878.6 352.!) 39.1 
I: 12.40 9.71 -2.14 -0.21 7.36 .30 .28 948 878. 4 352.5 39.5 i: 
t! 12.60 8.88 -2.10 -0.21 6.57 .34 .32 922 876.3 352.6 3ff.9 I' ., 12.80 8.72 -2.04 -U.20 6.49 .34 .32 923 878.1 352.6 40.3, !I i , 
" 3771hOb 4U.61 , II 8.33 -1.99 _0.20 6.14 -1".37 -17.35 911 878.fl 352.6 II l3.5p 8.00 -1.ti2 -0.19 5.99 .37 .35 906 877.6 352.8 41.5: Ii 14.0p 7.75 -1.6 /• -0.18 5.93 .37 .36 901 877.3 353.0 42.4 
II 
14.Sp 7.89 ,.;,1.55 -0.16 6.17 .36 .';4 910 876.9 353.2 43,2
1 15.O,P 7.87 -1.29 _0.15 6.43 .33 .32 920 876.5 353.5 43.9 
15.5p 7.99 -1.07 _0.14 6.78 .31 .30 931 876.2 353.9 44.61 
. ~i 16.0p 7.96 -0.81 ... 0.13 7.02 .30 .28 936 875.9 354.3 4$.2! Ii 16.50 6.44 -0.51 _0.12 7.80 .25 .24 958 Ins.s 354.8 45.81 l7.0p 8.66 -0.30 -0.11 13.25 .23 .22 967 875.2 355.3 46.3 I: 17.50 8.72 -0.15 -U.I0 8.47 .22 .21 9'71 874.9 355.8 46.8 t: 18.00 8.68 -0.09 -0.09 8.51 .22 .20 972 874.6 356.4 '47.1 
" ~ I 18.50 8.tH -0.04 -0.08 8.69 .21 .19 976 874.3 357.1 47,4 i: 19.00 8. "f2 -0.03 -0.07 8.61 .21 .20 973 874.0 357.7 47.6 
, 19.50 8.96 -0.01 -U.06 8.89 .20 .19 980 873.7 358.5 47.8 :1 0, 
20.00 9.10 0.00 -0.05 9.05 .19 .18 983 873.5 359.2 41.9 
:1 20.50 9.19 0.00 -0.04 9.15 .18 • 17 986 813.2 . 359.9 47.9 
21.00 9,29 0.01 -0.04 '-).27 .18 .17 988 872.9 0.7 47.8 
37721.40 9.38 0,02 -0.03 9.37 -U.17 -17.16 969 872,7 1.3 47.6 
21.60 9,88 0.0.3 -0.02 .~. 89 .15 .14 ' 1001 672.6 1.6 47.6 
21.80 10.20 0.04 -0 .. 02 10.22 .14 .13 1007 872.5 1.9 47.5 
22.00 10.51 0.05 -0.02 10.54 .12 .12 1013 872.4 2.2 47.4 
22.20 11,99 0.08 -0,01 12.06 .06 .06 1039 812.3 2.5 47.2 
22,40 11.62 0.09 -0.01 11.70 .08 .07 1033 872.2 2.8 47.1 
22.60 11.42 0.06 0.00 11.48 .08 .08 1030 872.1 3.1 47.0 
22.80 10.86 
I 
0.05 U.OO 10~92 : .11 .10 1020 872.0 3.4 46.8 
:j 37723.00 10.2~ 0.04 0.00 ,10.29 17.13 -17.12 1008 871.9 3.1 46.6 
i 23.50 9.12- 0.02 0.01 9.'16 . .18 .11 985 871.1- 4.5 46.1 
: 24.00 $.83 0.01 0.02 8.86 : .19 .19 978 871.~ 5.2 45.6 , 
24.50 !;I. 17 0,02 0.02 . U.:2.1 i .23 .22 961 871.~ 5.8 44.9, 
25.00 a.oo 0.20 0.03 8.23 .23 .22 961 871. ~ 6.4 44.2: 
25.50 7.93 0.33 0.04 H.30 .22 .22 963 'tl70.~ 7.0 43.~ 26.ob 1.8~ O.4ti ,0.04 8.36 .22 .22 965 810.~ 7.6 42.6 
26.50 7.61 0~62 0.05 6.29 .22 .22 963 870.5 8.1 41.7 
27.00 7.38 0.75 0.05 8.18 .2.3 .23 959 870.3 8.5 40.7 
27.50 7.2~ 0.86 0.06 8.16 .23 .23 959 870.2. 8.9 39.7 
2s.0,b 6.92 0.96 0.1.16 7.95 . .24 .24 956 870.0 9.3 38.6 
28.50 6.60 1.07 0.06 7.74 .2.5 .25 947 869.8 9.6 31.4 
29.00 6.46 1.16 0.06 1.68 .26 .26 943 869.7 9.8 36.2, 
29.50 ~.26 1.23 0.06 7.55 .27 .27 938 869.5 10.0 35.0 
30 .. 00 ~.92 1.20 0.00 7.26 .28 .28 930 869.4 10.1 33.7 
30.50 5.43 1.29 0.05 6.77 .31 .31 916 869.3 10.2 32.4 ... 
31.00 S.Q6 1.3Q 0'.03 6.39 .33 .33 907 869.1 10.2 31.0 
31.50 4.24 1.29 0.02 5.55 .39 .39 877 869.0 10.2 29.6 
32.00 3.77 1.29 0.00 5.06 .43 .43 856 868.9 10.2 28.1-
32.50 3.42 1.26 -0.02 4.67 .46 .46 836 868.8 10.1 26.7 
33.00 3.80 1.22 -0.04 4.98 .44 .44 849 868.7 10.0 25.2 
33.50 4.40 1.17 -0.06 5.51 .40 .40 869 a68.6 9.8 23.6 
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Table 3 (cont.) 
1961 iiI (Explorer 9) 
MJD _107 P 107 P 107 P _107p log Pe log P T z a. 11"-a0 Ii -00 s t a s 11" 11" • 
(OK) (kIn) (deg) (deg) 
3775, .50 13.(Jl -3.02 lJ.2l} 10.28 -1"(.10 -17.11 991 066.0 2.0 -35.9 
53.00 12.(J/t 
-2. li 6 {I.l8 '1.36 .14 .15 973 865.9 2.4 -3'7.0 
53.50 10.~7 -2.119 0.26 7.93 .21 .22 938 865.8 2.8 -38.0 
54.00 10.111 -2.8e O.2!j 7.55 .23 .24 926 865.7 3.3 -36.9 
54.50 10.07 -2.69 0.24 ·r.61 .22 .23 926 865.6 3.9 -39.8 
55.00 9.8'1 -2.57 0.23 7.50 .23 .24 921 865.5 4.5 -40.7 
55.50 9.97 -2.oIi3 0.22 "'.75 .21 .23 925 865.4 5.1 ... 41.4 
56.00 9.62 -2.2'1 0.21 7.56 .22 .2'+ 919 865.3 5.8. -42.1 ~ , 56.50 9.30 -2.12 0.20 7.38 .23 .24 916 865.1 6.5 -42.7 
57.00 0.90 -1.93 0.20 "1.17 .25 .26 904 865.0 7.3 -43.3 
57.50 8.42 -1.76 0.20 6.86 .27 .28 890 864.q 8.1 . -4~.7 
513.00 7. "7 -1.59 0.2U 6.38 .30 .31 873 86,+.7 8.9 -44.1 
56.50 7.00 -1.3B -0.20 6.22 .31 .32 865 864.6 9.7 -44.4 
59.00 7.62 -1".17 -0.20 6.25 .30 .32 1J65 864.5 10.5 -44.6 
59.50 7.26 -0.ct6 -0.20 6.10 
t, 
.31 .33 861 864.3 11.3 -44.8 
377!19.80 7.17 -0.0 _0.2u 6.10 -17.31 -17.32 865 664.2 11.8 -44.8 
60.00 7.26 -0.7t, -O.,W 0.28 .30 .31 873 864.2 12.1 -44.8 
60.20 7.03 -0.75 -0.2u 6.08 .31 .33 863 864.1 12.4 -44.8 
60.40 6.81 -O.bb -0.20 5.93 .33 .34 849 864.0 12.7 -44.8 
60.60 7.10 -0.62 -().~l 6.27 .31 .32 8~7 864.0 13.0 .. 44.8 
60.80 7.40 -0.5" -0.21 6.62 .2b .30 873 B03.9 13.3 -44.7 
61.00 "1.37 ... 0.53 -0.21 6.64 .28 .30 872 B03.8 13.6 -44.7 
, 61.20 £).0::1 -0.4.8 -U.21 7.34 .24 .~6 894 863.8 13.9 -44.6 
61.40 0.U6 -0.44 -U.21 tI.21 .19 .21 920 863. 7 14.2 -44.!;) 
61.60 9.69 -0.'t2 _(J .21 'J.07 .15 .16 944 863.6 14.5 -44.5 
61.80 b.fl6 -O.'tO -LJ.21 B.25 .19 .21 921 8b3.6 14.1) -44.3 
62.00 '7.69 -0.35 -U.21 ., .13 .25 .4!.7 fJfl4 8b3.5 15.1 -44.2 
62.20 7.37 -0.33 -U.20 6.84 .27 .29 874 863.4 15.4 -44.1 
62.40 7.22 -(1.32 -U.20 6.70 .28 .29 871 863.4 15.6 -44.0 
62.60 7.25 -0.32 -LJ.20 6.73 .2':: .29 876 863.3 15.9 -43.8 
62.80 7.1? -0.31 -Q.Zli 6.tJl .2U .::>0 861:1 86:3.2 16.1 -43.7 
63.00 6.99 -0.31 -lJ.20 6.48 .29 .~1 8bO 863.2 16.4 -43.5 
63.20 6.S3 -0.31 -u.20 6.02 .32 • ::FI 842 863.1 16.6 -43.3 
63.40 6.0U -0.31 -u.20 5.57 .35 .37 826 B63.n 16.8 -43. I. 
63.60 5.97 -0.32 -0.20 5.45 .36 .36 824 863.0 17.1 -4Z.9 
63.80 6.37 -0.32 -0.19 5.86 .33 .35 842 862.9 17.3 -42.7 
04.00 6.44 -0.32 -0.19 5.92 .33 .3'+ 845 B62.6 17.5 -42.5 
64.20 6.34 -0.33 -0.19 !i.1i2 .33 .35 842 862.7 17.7 -42.2 
64.40 (, .'t2 -0.34 -().19 5.8d .33 .35 842 862.7 17.9 -42.0 
(,4.60 b.u3 -o.:n -O.li> 6.32 .30 .~2 858 862.6 1tl.l -41.'7 
64.80 0.10 -0.32 -(j.lb '.59 .22 .24 901 862.5 18.2 -41.5 
65.00 9.19 -0.31 -0.1& 8.70 .16 .19 933 a62.5 18.4 -41.2 
65.20 U.45 -0.30 -0.1t! 7.CJ7 .20 .22 912 862.4 18.~ -40.9 
65.40 7.54 -0.29 -(j.lti 7.07 .25 .28 884 862.3 18.7 -40.6 
65.6.0 7.9& -0.2E' .u.lti '.~2 .23 .25 901 862.2 18.8 -40.3 
65.80 7.24 -0.26 -v.17 6.!.l2 .27 .29 877 862.2 19.0 -40.0 
66.00 7.35 -0.24 -0.17 6.95 .2.6 .2& b64 662.1 19.1 -39.7 
37766.50 7.52 -0.20 -li.lb 7.15 -17.25 
-17.2" 894 861.9 19.3 -36 .• 8 
67.00 7.38 -0.16. -0.16 r.U6 .25 .27 8<;2 861.7 19.5 -38.0 
" 67.50 7.85 -0.12 -li'.15 ·f.58 .22 .24 910 861.5 19.7 -37.0 
6e.OO 0.24 -0.09 -0.14 8.02 .19 .22 925 861.3 19.B -36.1 
68.5'0 8.73 -0.02 -0.14 8.5'7 .17 .19 940 861.1 19.9 -35.1 
69.00 9.37 0.02 -0.1 't 'i.25 .13 .16 957 860.9 19.9 -34.0 
37769.60 10.10 0.(:9 -0.13 HI.06 -17.10 -17.13 974 860.7 19.8 -32.7 
69.80 10.94 O.lU -0.13 lQ.9l .07 • Of.} 990 860.6 19.8 -32.3 
70.00 11.44 0.11 -0.13 1l.42 .O!1 .08 1000 860.5 19.7 -31.8 
70.20 12..96 0.11 -0.12 12.94 -16.99 .02 1024 860.5 19.7 -31.4 ~ 
40 
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Table 3 (cont. ) 
1961 51 (Explorer 9) 
MJD _107 P 107 P 107 P _10
7 P log Pe log Ps T z a 'IT-
a0 5 -50 
s t a 'IT 
'IT • 
.it (OK) (km) (deg) (deg) 
37770.40 13.63 0.11 -0.12 13.62 -16.97 -17.00 1034 860.4 1
9.6 -30_9 
70.60 13.63 0.12 -0.12 13.63 .97 .00 1034 860.3 19.6
 -30.4 
70.80 13.BO 0.13 -U.l1 13.&1 .96 -16.99 1038 860.2 19.5 -30.
0 
71.00 13.63 0.13 -0.11 13.65 .97 -17.00 1035 860~2 1
9.5 -29.5 
'71.20 13.62 CI.13 -0.10 13.65 .97 .00 1035 860.1 1
9.4 -29.0 
71.40 13.62 0.13 -0.10 13.65 .97 .00 1036 860.0 19.3
 -2~.6 
71.60 13.78 0.14 -0.10 13.82 .97 .00 1038 859.9 19.2
 -28.1 
71.80 13.94 0.14 -u.09 13.99 ,96 -16.99 1041 859.9 19.1
 -27.6 
72.00 13.93 0.14 -0.09 13.98 .96 .99 1041 859.8 1
9.0 -2"'.1 
72.20 13.59 0.13 -u.OU 13.63 .97 -17.00 1036 859.7 18.9 -2b.6 
72.40 13.57 0.13 -0,08 13,62 ,97 .01 1036 859.7 18.8
 -2~.1 
72.60 13.72 0.13 -0.08 13.77 .9" .00 1039 859,6 18.7 -25.6 
72.t!0 13.36 0,12 -0.07 13.41 .98 .02 1035 859.5 
18.6 -25.1 
37773,00 13.41 0.11 _0.06 13.46 -16.98 -17 .02 1035 859.
4 18.5 -24.6 
73.50 B.07 0.09 -O.OS 13.10 .99 .03 1030 859.3 
18.2 -23.3 
74.00 12.77 0.02 -0.04 12.75 -17.01 .04 1026 859.1 17.8
 -22.1 
74.50 12.43 -0.02 -0.03 12.38 .02 .05 1022 858.9 17.5
 -20.8 
'--:,. 
75.00 12.93 -0.11 -0.02 12.60 .01 .04 1029 858.7 
17.1 -19.5 
75.~O 13.84 -0.20 -0.01 13.62 -16.98 .02 1041 858.6 16
.7 -18.1 
37775.60 14.08 -0.21 -U.Ol 13.06 -16.97 -17.01 1044 858.6 
16.6 -17 .9 
75.80 14.46 -0.2!> 0.00 14.22 .96 .00 1049 850.'5 1
6.5 -17.3 
I~ 76.00 14.50 -0.29 U.OO 14.21 .96 .00 1051 858.4 16.3 -16
.1.1 
76.20 16.20 -0.33 0.00 15.87 .91 -16.95 1072 858.
4 16.2 .. 16.3 
• 
76.40 20.25 -0.~6 0.01 19.89 .81 .86 1111 858.3 16.0 -1
5.7 
76.60 19.41 -0.42 0.02 19.01 .83 .ab 1104 85t3.2 15.8 -15.2 
76.80 16.71 -0.44 0.02 16.30 .90 .94 1077 8!?8.2 
15.7 -14.7 
1!. 71.00 15.69 .. 0.49 0.02 15.22 .93 .97 1066 858.1 
15.5 -14.1 
77.20 15.66 -0.54 0.02 15.15 .94 .94 1065 858
.1 15.3 -13.6 
77.40 14.93 .-0.57 0.03 14.39 .96 .97 1056 858.0
 15.2 -13.1 
77.60 14.21 -0.62 0.u4 13.62 .98 .99 1047 858.0
 15.0 -1.2.5 
77.80 11.81 -0.65 0.04 11.19 -17.07 -17.08 1012 857
.9 14.S -12eO 
37778.00 11.51 -0.70 0.05 10.86 -17.08 -17.09 1006 85
7.8 14.7 -11.5 
78.50 10.91 -0.80 0.06 10.16 .11 .12 994 8
57.7 14.3 -10.1 
79.00 10.8S -0.91 0.06 10.03 .12 .13 993 857.6
 13.8 -S.8 
79.50 10.67 -1.01 0.07 9.73 .13 .14 989 857.4 
13.4 .. 7.5 
80.00 10.54 -1.11 0.08 9.51 .15 .15 986 857.3
 13.0 ... 6.1 
80.50 10.65 -1.23 0.08 9.50 .15 .16 987 857.2 
12.7 -4 0 8 
81.00 10.38 -1.34 0.08 9.12 • 17 .18 981 . 857.1 12.
3 -3.5 ~ 
81.50 10.14 -1.48 0.09 8.75 ~18 .19 974 657.
0 11.9 -2.2 
82.00 9.59 -1.58 0.09 8.11 ~22 .23 962 856.9 H.6 -0.9 
82.50 9.10 -1. j'2 0.09 7.47 .25 .27 948 856.8 11.3 0.4 
83.00 8.70 -1.62 0.09 6 .• 97 .29 .30 936 856
.7 1.1.0 1.6 
83.50 8.44 -1.93 0.09 6.60 .31 .32 . 927 856
.6 10.7 2.9 
84.00 8.23 -2.06 0.09 6.26 .33 .3'+ 918 856.5 
10.5 4,01 
84.50 7.93 ~2.117 u.08 5.85 .36 .37 906 856.4 10.3 5.3 
85.00 7.85 -2.28 0~08 5.65 .38 .39 900 856.3 10.1 6.4 
85.50 7.99 -2.39 0.07 5.66 .38 .39 902 856.2 
10.0 7.6 
86.00 8.06 -2.5,0 0.07 5.64 .38 .39 904 856.2
 9.9 8.7 
86.50 8.25 -2.6.0 0'.06 5.71 .38 .39 908 856.1 9.9
 9 •. 8 
87.00 8.68 -2.71 0.06 6.03 .35 .36 922 856.0 9.9
 10.8 
87.50 8.14 -2.82 0.05 5.37 .40 .42 900 855.9 9.9 11.9 
88.00 7.8 /t -2.92 0.04 4.97 .44 .45 8B6 855.9 10.0 12.
8 . ~\, ' 
88.50 7.52 -3.01 0.03 4.53 .47 .49 869 855.8 10.1 13.8 
89.00 7.29 -3.09 0.02 4.22 .51 .52 856 855.8 10.3
 14.1 
89.50 7.11 -3.1l 0.00 3.99 .53 .54 844 855.7 1
0.6 15.5 
90.00 7.56 -3.19 -0.01 4.36 .49 .51 865 855.6 10.9
 16.3 j 






Table 3 (cont.) 
1961 61 (Explorer 9) 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps T z a".-a0 Ii -Ii s t a ". ". 0 (OK) (kIn) (deg) (deg) 
37791.00 9.66 -3.30 _0.04 6.32 -17.33 -17.35 944 855.5 11.6 17.7 
91.50 9.15 -3.32 _0.06 5.77 .37 .39 928 855.5 12.1 18.3 
92.00 8. -ro -3.313 -0.08 5.24 .42 .43 911 855.4 12.6 18.9 
92.50 8.40 -3.42 -0.10 ' .. 1$8 .45 .46 898 855.4 13.1 19.4 , .,:"~ 
93.00 8.18 -3.43 -0.12 4.63 .47 .48 889 855.4 13.7 19.8 
93.50 7.80 -3.'t6 -(1.14 4.20 .51 .~3 870 855.3 14.3 20.2 
94.00 7,.59 -3.!>2 _0.16 3.92 .54 .56 856 855.3 15.0 20.5 
94.50 8.07 -3.54 -0.18 4.36 .50 .51 880 855.2 15.7 20.7 
95.0Q 8.36, -3.54 -0.20 4.62 .47 .49 895 855.2 16.4 20.8 
f:-""- 95.59 8.57 -3.54 -0.22 4.81 .45 .47 904 855,2 17.2 20.9 
96.00 9,07 -3.5't -0.24 5.29 .41 .43 9.24 855.2 11.9 20,8 
96,50 9,10 -3,54 -0.26 5,30 .41 .43 927 855.1 18,1 20.1 
91.QO 9.12 -3.54 -0'.28 5.30 ,41 .43 928 855.1 19.4 20,6 
91.50 9.16 -3,54 -0.31 5.93 .36 .38 950 855.1 20.1 20,3 
98.00 10.28 -3.54 -0.33 6.41 .33 .34 965 855.0 20.9 20.0 
98.50 10.92 -3.54 -0.35 7.03 .29 .30 982 855.0 21.6 19.6 
99.00 11.09 -3.54 -0,36 7.19 .28 .30 986 855.0 22.3 19.1 
99.50 10.75 -3.54 _0.36 6.63 .30 .32 917 855.n 22.9 18.5 
37800.00 10.31 -3.54 -0,41 6.36 .34 .35 9b4 855.0 23.5 . 17.9 
00.50 10.21 -3.62 -0.44 6.14 .35 .37 958 854.9 24.1 17.2 
01.00 10~20 -3.63 -U.46 6.11 .36 .37 957 854.9 24.6 16.4 
01.50 10.24 -3.64 -0.48 6.12 .36 .37 959 854.9 25.1 15.6 
02.00 10.41 -3.64 -0.50 6.26 .35 .30 964 854.9 25.5 14.7 
02.50 10.52 -3.64 -0.52 6.36 .34 .36 967 854.9 25.9 13.7 
03.00 10.79 -3.66 -0.54 6.60 .33 .34 974 854.9 26.2 12.7 
03.50 10.96 -3.67 -0.57 6.72 .32 .34 975 854,~ 26.4 11.1 
04.00 11.25 -3.7l -0.59 6.96 .30 .32 9.81 854.0 26.7 10.5 
04.50 11.74 -3.16 _0.62 7.36 .28 .30 990 854.9 26.8 9.4 
05.00 11.54 -3./33 -0.64 7.07 .30 .32 984 854.8 26.9 8.2 
05.50 11.30 -3.88 -0.66 6.76 .32 .34 916 854.8 27.0 7.0 
06.00 11.18 -3.96 -0.68 6.55 .33 .35 970 854.8 27.0 5.7 
06.50 11.17 -4.01 -0.70 6.46 .34 .36 961 854.8 26.9 4.4 
01.00 11.10 -4.07 -0.72 6.31 .35 .37 963 854.8 26.8 3.0 
07.50 10.91 -4.16 -0.74 6.01 .37 .39 954 854.8 26.7 1.6 
08.00 10.87 -4.22 
-0.'6 5.88 .38 .40 949 854.8 26.5 0.2 
08.50 10.18 -4.31 -0.78 5.69 .40 .41 943 854.8 26.3 -1.2 
09.00 10.53 -4.40 -0.80 5.33 .43 .44 929 854.8 26.1 -2.6 
09.50 10.20 -4.50 -0.81 4.88 .46 .48 911 854.8 25.8 -4.1 
10.00 9.89 -4.49 -0.82 4.58 .49 .51 897 854.8 25.5 -5.b 
10.50 10.37 -4.70 -0.84 4,.84 .47 .49 907 854.8 25.2 -7.1 
11.00 11.04 -4.80 -0.&4 5.40 .42 .44 928 854.8 24.8 -8.6 
37811.20 11.61 .-4.85 -0.S5 5.91 -1"(.38 -17.40 946 854.8 24.7 -9.2 
11.40 12.6~ -4.89 -0.85 6.90 .31 .33 975 854.8 24.5 -9.9 
11.60 12.6p :-4.93 -0.86 6.67 .32 .33 974 854.8 24.4 -10.5 
11.80 12.8p '-4.98 -0.a6 7.01 .31 .32 977 854.8 24.2 -11.1 
12.00 12.88 ,-5.04 -0.86 6.98 ,31 .3.3 916 854.8 24.1 0011.7 
12.20 12.91 -5.01 -0.86 6.98 .31 .33 974 854.8 23.9 -12.3 
12.40 13.11 -5.13 -0.86 7.11 .30 .32 976 854.9 23.7 -13.0 
12.60 12.80 -5.17 -0.86 6.78 .32 .34 967 854.9 23.6 -13.6 
12.80 12.50 -5.23 -0.86 6.41 .35 .36 956 854.9 23.4 -14.2 
37813.00 12.26 -5.27 -0.87 6.12 -17.37 -17.38 947 854.9 23.2 -14.8 
13.50 12.23 -5.40 -0.87 5.96 .38 .40 939 854.9 22.8 -16.4 
14.00 11.76 -5.53 -0.138 5.35 .42 .• 44 916 854.9 22.3 -18.0 
14.50 11.68 -5.66 -0.88 5.14 .44 .46 906 854.9 21.9 0019.6 
15.00 12.07 -5.77 _0.88 5.42 .42 .43 916 854.9 21.4 -21.1 
-, 
I 
37815.20 13.10 -5.81 -0.88 6.41 -17.34 -17.36 950 854.9 21.2 -21.8 1 
15.40 13.32 -5.87 _0.88 6.56 .• 33 .35 953 854.9 21.0 -22.4 1 j 
42 
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Table 3 (co~,t.) 
1961 51 (Explorer 9) 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps T z a. 1r -0.0 6 -00 s t a 1£ 1£ • r, (OK) (Ion) (deg) (deg) 
37815.60 13.36 -5.92 -0.88 6.56 -17.33 -17.35 953 854.9 20.9 -23.0 
15.UO 14.24 -5.98 -0.88 7.37 .28 .30 977 854.9 20.7 -23.7 
16.00 14.10 -6.00 _0.88 ".21 .29 .31 971 854.9 20.5 -24.3 
16.20 13.95 -6.06 -0.6S 7.01 .31 .32 964 854.9 20.3 _24.9 
16.40 13.2U -6.11 -o.au 6.29 .35 .37 941 854.9 20,1 -25.6 
16.60 12.95 ... 6.15 -0.B8 5.92 .3D .39 928 854.9 19.9 -26.2 
16,80 12.61 -6.22 -0.B8 5.51 .41 .42 912 854.9 19.8 -26.B 
~ 37817.00 12.70 -6.24 _0.88 5.58 -17.40 -17 .42 914 854.9 19.6 -27.4 f..--.. 17 .50 12.~5 -6.3t! _0.87 5.30 .42 .43 901 854.9 19.1 -29.0 
18.00 12.32 -6.49 _0.86 4.97 .45 .46 885 855,Q 18.7 -30.5 
18.50 12.45 -6.59 _Ll.tl6 4.99 .44 .46 884 855.0 18.3 -32.1 
19.QO 12.53 -6.68 _0.86 b.OO .44 .45 880 855.0 17.9 -33.6 
19.50 12.82 -(;.76 -0.B5 5.21 .42 .44 886 855.0 17,5 -35.1 
20.00 12.99 -6.86 -0.84 5.29 .42 .43 887 855.0 17,2 -36.6 
'I 20.50 13.01 -6.95 -0.84 5,22 .42 .43 883 855.0 16.8 -38.1 
'/ 21.00 13.07 -6.99 -0.63 5.25 .41 .43 882 855.0 16.5 -39,6 I 
~ 21 0 50 13.09 -7.05 -0.82 5.21 .42 .43 878 855.1 16.2 -41.0 - ,j 22.00 12.88 -7.09 -0.1)2 4.98 .43 .44 867 855.1 16.0 :"42.4 ii 22.50 12.67 -7.11 _0.81 4.75 .45 .46 852 855.1 15.8 -43.IJ , , 23.00 12.18 -7.11 -0.80 4.27 .49 .~O 825 855.1 15.6 -45.2 23.50 12.17 -7.0B -0,79 '+ .30 .48 .50 828 855.1 15.5 -46.5 ("7 24.00 12.60 -7.04 -0.78 4.7!l .44 .45 851 855.1 15.4 -47.8 ~ 24.50 13.38 -7.00 -0.77 5.61 .37 .38 885 855.1 15.4 -49.0 ~. 25.00 13.76 -6.94 -0.76 6.06 .34 .35 900 855.1 15.4 -50~2 t 
l' 25.50 13.81. -6.81 -0.75 6.26 .32 .34 907 855.2 15.4 -51.'t i'l I ft: . 26.00 13.31 -6.65 -0.74 5.92 .34 .35 896 855.2 15.5 .. 52.6 
t ~! 26.50 12.70 -6.43 -0.73 5.54 .36 .37 
881 855.2 15.7 -53.6 
~ 27.00 12.31 -6.13 -0.72 5.46 .37 .38 876 855.2 15.9 .. 54.7 27.50 12.01 -5.79 -0.70 5~53 .36 .37 877 855.2 16.2 -55 .. 7 
~., 28.00 11.65 -5.44 -U .• 69 5.53 .36 .3°, 871 855.2 16.5 -56.6 
Jtl 28.50 11.20 -5.01 -0,68 5.51 .36 .37 876 855.2 16.9 -57.4 ~1 29.00 10.71 -4.50 -0.66 5.55 .35 .36 878 855.2 17.3 -58.2 f 29.50 10.36 -2.89 -0.64 6.83 .26 .27 929 855.3 17.8 -59.0 30.00 9.7't .. 1.39 -0.63 7.71 .21 .22 956 855.3 18.3 -59.6 iiI 30.5') 9.20 -0.16 _0.62 8.41 .18 .19 975 855.3 18,9 -60.2 j] 31.0Q 7.96 -0.16 -0.60 7.20 .24 .25 939 855.3 19,5 .60,,8 1~ . 
!; 31.50 6.90 -0.16 -0.58 6.16 .31 .32 902 855.3 20.1 ... 61.2 
'; ; 
" ' 32.00 6.76 -0.17 -0.56 6.03 .31 .32 899 855.3 20.8 -61.6 1\::': 32.50 6.76 -0.17 -0.54 6.05 .31 .32 901 855.3 21.5 -61.9 ~~~ -i 
33.00 6.131 -0.17 -0.52 6.1? .30 .31 904 855.3 22.2 -62,,1 ;;" 
33.50 6.76 -0.16 -0.50 6.10 .31 .32 903 855.3 22.9 -62.2 
34.00 6.79 -0.11 -0.48 6.20 .30 .31 908 855.3 23.7 -62.2 
34.50 6.59 -0.06 -0.46 6.06 .31 .32 902 855.3 24.4 ... 62.2 
35.00 6.73 -0.02 -0.44 6.26 .30 .31 910 855.3 25.2 -62'11 
35.50 . 6.70 0.00 -0.42 6.28 .30 .31 912 855.3 25.9 -61 .. 9 
36.00 6.64 0.01 -0.40 6.25 ,30 .31 912 855.3 26.6 -6l.6 
36.50 ~.76 . 0.04 -0.313 6.42 .29 .30 918 855.4 27.2 -61.2 
37836.60 6.76 0.05 -0.37 6.44 -17.29 -17.32 919 855.4 27.4 
-61.1 
36.80 6.70 0.08 .. 0.36 6.41 .30 .33 915 855.4 27.6 -61.0 
37.00 6.81 0.09 -0.36 6.53 .29 .33 918 855.4 27.9 -60.8 
37.20 6.75 0.10 -0.35 6.50 .30 .33 918 855.4 28.1 -60,,6 
37.40 6.70 0.11 -0.34 6.47 .30 .33 919 855.4 28.3 -60.4 
37.60 7.50 0.11 -0.34 ·7.26 .25 .28 949 855.4 2806 
-60.2 
37 .80 7.12 0.12 -0.32 6.92 .26 .30 941 855.4 28.8 
-59.9 
37838.00 7",:)8 0.13 -0.32 6.89 -17.27 -17.30 939 855.4 29.0 
-59.7 
38.50 6.72 0.16 -0.30 6.58 .29 .33 927 855 0 4 29.5 -59.0 







;\ Table 3 (cont.) 
jl 1961 61 (Explorer 9) " 
" !i II 
" d\ 
_107 P 107 P 107 P _107 p' log P
e log Ps T z a.n--a.0 o -6 
Ii MJD 
s t a n- 1T 0 r (OK) (Ian) (deg) (deg) 1 
37839.50 6.1t3 {l.21 -ll •• % 6.14 -17.32 -17.36 916 855.4 30.4 -57.5 ~.;\. 40.00 5.,95 0.25 -0.2/t 5.95 .34 .37 911 855.4 30.8 
-56.6 " 40.50 5.55 0.30 -0.l2 5.63 .37 .40 900 8S5.4 31.1 -55.'7 41.00 5.45 0.32 -0.20 5.5/J .37 .40 9()2 85S.4 31.3 -54.7 41.50 5.55 0.35 -0.18 5. "f2 .36 \39 910 855.4 31.5 -53.7 42.00 5.59 0.40 -0.16 5.83 .36 .40 913 855.4 31.7 -52.6 42.50 6.60 0.43 -0.14 6.89 .30 .33 951 855.~ 31.8 -51.5 43.00 6.73 0.45 -0.12 7.06 .29 .33 958 855 a 4 31.8 -50.3 43.50 6.30 0.48 _0.10 6~76 .31 .35 9~1 855.4 31.8 -49.1 
.-P'" -." 44.00 5.75 0.51 -(J.OS 6.18 .35 .;39 933 855.4 ;!.! • a -47.9 44.50 5.66 0.53 _0.07 6.11 .. 36 .40 933 855.4 31.7 -46.6 45.00 5.31 0.53 -O.Ob 5.77 .39 .43 923 855.4 31.5 -45.3 45.5,0 5.02 0.54 .. 0.04 5.52 .41 .45 916 855.4 31.4 -43.9 46.00 4.86 0'054 
-0.03 5.37 .42 046 913 855.4 31.1 .. 42.6 46.50 4.52 0.54 -0 0 02 5.04 • 45 
.'19 902 855 0 ' • 30.9 -41.2 47.00 4.42 0045 
-0.01 I+.S6 
.47 .~1 897 855a4 30.6 
-3907 47.50 4.65 0.32 0.00 4.~7 .46 .50 907 855~4 30.3 -38.3 48.00 4.90 0.10 O.uO 5.08 .46 .49 91 /t 855.4 30.0 -36.& 48.50 5.00 0.00 0.01 5.01 .47 .50 912 855 .. 4 29.6 -35,3 49.00 5.36 -0.27 0.01 S.l1 .46 .50 920 85504 29.2 .. 33,8 49.50 5.69 -0.2fJ 0,01 5.42 .44 .48 934 855.4 28.a -32.3 
37849.80 5.89 -0.29 0.02 5 0 b2 -1"7.43 -17 .47 9It3 855 0 4 28~5 -31.4 50.00 6.09 -0.30 0.04 5.81 .42 .46 949 855,,4 28.4 -30.8 50,20 6.81 
-0.31 0 0 02 6,51 .37 .42 912 855., 't 28.2 -30.2 50,40 6.51 .. 0.32 0.02 6.21 .40 .44 964 855.4 28.0 
-29.6 50.60 6.39 ";0.32 (J 1.02 6.09 .40 .45 961 855.4 21.9 -29,0 50.80 6.60 
-0.3,2 0.02 6.30 .39 .43 970 8.55.4 27.7 -28.3 
, 
.. 37851.00 6.48 -0.32 0.02 6.18 
-17 .40 -17.44 967 855.4 27 e 5 -27.7 51.50 5.98 -0.41 0.01 5~58 .44 .48 949 855.4 27.0 -26.2 52.00 6.11 -0.49 0.01 5.62 .44 .48 954 855.4 2b.6 -24.6 5Z.50 6.21 -0.60 u.OO 5.61 .44 .48 957 855.4 26.1 .. Z3.1 53.00 6.31 -0.73 0.00 5.64 .44 .48 958 855.4 25.7 -Zl.5 53.50 6.65 -0.8b O.LlO 5.80 .44 .48 965 855.4 25.2 -19.9 54.00 6.59 -1.00 0.00 5.59 • ItS .(19 960 855.4 24.7 -18.4 54.50 6.71 -1.14 .0.lH 5~56 .45 .49 963 855.4 24~3 ... 16.8 55.00 6.53 .. 1.30 -\).02 5.21 .48 .52 954 855.4 23.8 -15.3 55.50 6.55 -1.36 -0.02 5.17 .49 .53 954 855.4 23.'+ -13.7 f 56.00 6.62 -1.63 -LI.03 4 Q 96 .51 .55 9~~ 7 85S.4 23.0 -12.2 56.50 6.81 
-1.81 -0.03 4.97 .51 .55 948 855.4 22.6 -10.6 57.00 6.96 -1.96 -0.04 4.t)6 
.52 .56 949 855.4 Z2.2 -9.1 57.50 7.10 -2.12 -0.04 4.94 .52 .56 950 855.3 21.9 ';7.6 58.00 7.27 -2.25 -C.U5 4.97 .52 .56 954 855.3 21.6 -b.l 58.50 7.43 -2.43 -0.06 'to 93 .52 .56 954 855.3 21.3 -4. -r 59.00 7.64 -2.59 -0.07 4.98 .52 .56 9% 855.3 21.0 "3 .. 2 59.50 8.13 
-2.77 -0.08 5.28 .49 .54 968 855.2 20.8 -l.a 60.00 7.73 -2.82 -0.09 4.82 .53 .57 954 855.2 20.6 -0.4 60,.5°
1 
7.85 -3.11 -0.10 4.64 .55 .59 950 855.1 20.4 1.0 61.00 '7.96 -3.28 -0.11 4.57 .55 .59 949 85,S .1 20.3 2.4 61.50 7.91 
-3.44 -0.12 4.35 .57 .62 941 855.1 20.2 3.7 6Z.00 7.94 -3.64 .. 0'.13 4.17 .59 .63 939 855.0 20.2 5.0 62.50 7.00 '"'3.62 -0.14 3.~5 .62 .66 925 854.9 20.2 6.2 . 63.00 8.01 -3.97 -0.15 3.89 .62 .66 927 854.9 20.3 7.4 63.50 8.29 
-4.14 -0.16 4.00 .61 .6~ 932 854.6 20.4 8.6 64.00 a.54 -4.29 -0.18 4.08 .60 .64 935 854.7 20.6 9.7 64.50 8.87 
-4.42 .. 0.19 4.26 .59 .63 942 854.7 20.8 10.8 j 65.00 9.22 -4.53 -0.20 4.48 ~57 .61 950 854.6 21.1 11.8 ~ 65.50 9.51 -4 e 64 -u.22 4.64 .55 .60 956 854.5 21.4 ~2.8 ' ... ~ 66.00 9.74 -4.74 
-0.2'+ 4.76 .54 .59 962, 854.4 21.8 13.7 
44 
.. 
::II b i ,;;·.; ... 
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Table 3 (cont.) 
1961 61 (Explorer 9) 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps T z <1 11'-<10 6 -60 s t a 11' 11' '
~ , (OK) (kro) (deg) (deg) : 
37890.06 11.33 -6.53 -1.16 3.64 -17.62 -17.70 847 840.8 32.1 -14.0 
90.50 11.65 -6.62 -1.l7 3.85 .60 .67 856 840.3 31.6 -15.4 
91.90 12& 77 -6.73 ... 1.18 4.86 .50 .58 904 839 •. 9 31.2 -16.7 
91·i O 13.18 -6.81 -1.20 5.l7 .47 .56 914 839.4 30,8 -18.1 
, 
37891.60 13.40 ,..6.b3 _1.20 5.37 -17.45 -17 .46 921 839.3 30.7 -18.3 
91.~0 13.66 -6.A6 -1.2CJ ~.S9 .43 .44 928 839.1 30.6 -18.9 
92.00 13.91 -6.91 -1.20 !'.l.80 .42 .42 935 838.9 30.4 -19.14 
i 92.?0 14.01 -6.95 -1.21 5.8S .41 .42 936 838.7 30.2 -20.b 
, I 92.40 -p.93 -6.9ll -1.21 5.74 .42 .43 933 838.5 30.1 -20.5 ~~ 
I 92.60 14.02 -7.05 -1.21 5.76 .42 .42 933 838.3 29.9 -21.0 
92.80 14.62 -7.09 -1.21 6.32 .3'7 .38 951 838.1 29.8 ... 21,6 
93.0.0 14.71 "'7.13 -1.22 6.36 .37 .38 950 837.9 29.6 ... 22.1 
93.?0 13.96 -7.18 -1.22 5.56 .43 .44 925 837.7 29.5 -22.6 
93.40 14.39 -7.23 ... 1.22 5.94 .40 .41 936 837.5 29.3 ... 23.1 
37~93.~0 14.36 -7.25 -1.22 5.89 ... 17.40 ... 17.41 934 837.4 29.2 -23.4 
94,90 14.32 ... 7.35 -1.22 5.74 .41 .42 927 836.9 28,9 -2.4.7 
94,~0 14,21 -7.45 -1.22 5.54 .42 .44 917 836.4 28.6 -26,0 
95.00 14.26 -7.55 -1.22 5.49 .42 .44 913 835.9 28.3 -27,3 
95.50 13.80 -7.62 -1.22 4.96 .47 .48 889 835.4 28,0 -28.6 
96.00 13.38 -7.72 -1.22 4.45 .51 .~2 864 834.8 27,7 -29,8 
96.50 13.08 ... 7,78 -1.22 4.07 .54 .55 843 834.3 27.5 -31,0 
97,00 12.31 -7.85 -1.22 3.24 .63 .65 785 833,8 27.3 -32,2 97,~O 13.36 -7.93 -1.22 4.21 .52 .53 849 833.2 27.2 -33,4 
37897,80 
! 
P.18 -7.98 -1.21 4.00 -17.54 ... 17.55 836 832.9 27.1 -34.1 
98,00 14.32 -8.01 -1.21 5.10 .43 .45 889 832.7 27.1 -34.5 
98.20 14.29 -8.03 ,-1.20 5.06 ~44 .46 882 832.4 27.0 -35,0 
98,40 15.43 -8.05 -1,20 6.18 .36 ,38 923 832.2 21,0 -35.4 
98,60 14.56 -8.08 -1.20 5.28 • ,It 2 .45 889 832.0 27,0 -35.9 
98,~0 15.20 ... 8,12 i-l.19 5.89 ,;:17 .39 914 831.8 27,0 -36.3 
99.00 15.17 ... 8.l!It -1.18 5.85 .37 .40 911 831.5 ~7.0 -36,,7 
99.20 14.97 -8.15 -1.18 51. 64 .39 .42 901 831.3 27.0 -37.:Z 
99,40 15.11 -8.16 :"'1~ la' 5i.17 .38 .40 ! 90ib 831.1 , ~7.0 -37.6 
99,60 15.41 
-8.P -1.17i 6i.07 .35 ,38 917 830 •. 9 27.0 -38,:0 
99.80 15.05 -B.19 -1~l;6 5;.70 .38 .41 . 903 830.6 ~t~ .. 38,:4 37900.00 . ~4.85 ... 8.21 -1.15 5:.49 .40 .42 894 B30 • .4 _38,i8 
OO,~O 14.66 -8.Z3 -1.14 5'.29 .41 .44 886 830.2 27,1 -39,:2 
00,40 14,80 -8.24 -1.14 5.42 .40 ,43 : 890 829.9 27.1 -39,,6 
00,60 14.44 ... 8.24 -1.13 5.01 .4.3 .46 ; 873 829.7 n,2 -39,:9 $ .. 
00.80 14.41 -8,2.5 -1.12 5.04 .43 .46, 870 829.5 27,3 -40,:3 l~ r 
37901.00 14.29 -8.25 -1.10 4.94 -17.44 ... 17.47 : 866 829,2 27,3 -40.i7 
01.50 14.21 -8.25 -1.08 4.88 .44 .47; 863 828.6 27,6 -41.,5 
02.00 14.03 -8.25 -1.04 4.74 .45 .48 856 828.0 27.9 -4~.4 
02.50 13.98 .. 8.23 -1.02 4.72 .45 .4.8 854 827.4 28.2 -43.1 
03,00 13,42 .. 8.19 -1.00 ; 4.23 .49 .52 828 826.8 28,6 -43~8 
03,50 13.19 -8.1:5 -0.98' 4 .• 07 .50 .54 820 826,2 29.0 -44,s 
04.00 12,69 -8.0,8 -0.95 3.66 .55 .58 792 825.6 29.5 -45.1 
04.50 12.79 -8.03 -0.93 3.83 .53 .56 801 825,0 30.1 -45,6 
05,pO 
-12.98 -7.93 i-O.91 4.13 .49 .53 820 824.4 30,7 -46.1 
05.150 13,31 .. 7.83 -U.89 4.60 .45 .49 841 823.7 31.3 -46.5 
06.00 13.58 -7.72 -O.d8 4.98 .41 .46 855 823.1 32.0 -46.8 
06.50 13.80 -7.61 .. 0.a6 5 .. 33 .38 .43 871 822.5 32.7 -47.0 , 
()7.00 13.89 -7.47 -0.86 5.56 .36 .41 878 8.21,8 33.5 -47.2 
37907.,20 14.36 -7.40 -O.BS 6.11 -11.32 -17.37 899 821.6 33.8 -47,2 
07.40 14.22 
-7.32 -0.65 6,05 .33 .38 893 821.3 34.1 -47.2-
07.60 14.42 -7.27 .0.85 6.30 .31 .37 901 821.0 34,4 -47.3 
46 
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c, Table 3 (cont.) ;r REPRODUCmILlTY OF THE ' : 
,1 : 
:, t 1961 51 (Explorer 9) ORIGINAL PAGE IS POOR 
~\ 
:/; 
I !I I 
I MJD _107 P 107 P 107 P _10
7 p' log Pe log Ps T z
 a". -a0 5 -50 
, ,; s t a 11' 
11' ' 
I; 
, '~: (OK) (km) 
(deg) (deg) 
:'fir 
;1; 37907.80 111,.62 -7.16 -0.84 6.59 -17.29 -17 .34 915 820.t! 34.7 -4'7.3 
, , l 08.00 1 'f. 48 -7.12 _0.84 6.52 .29 .34 916 820.5 35.0 -47.3 I' ~!, 08.20 14.50 -7.05 -0.84 6.61 .28- .33 918 820.3 35.4 -47.2 
~;,{: 08.40 14.53 -6.97 -()./34 6.72 .28 .33 918 820.0 35.7 -47.2 
~I 08.60 14.73 -6.!Hl -0.84 7.0
1 .26 .32 924 819.7 36.0 -47.2 
I r·' ~ 08.aO 14.59 -6.81 -O.U3 6.95 .26 .32 
920 819.5 36.3 -47.1 
~ '1 09.00 14.61 -6.74 -U.83 7.04 .26 .32 922 IHq.2 36.6 -47.0 ~,i ~ .: 
,I 09.20 14.80 -6.65 -0.82 1.34 .24 .30 931 819.0 37.0 -46.9 




09.60 14.51 -6.46 _0.82 1.23 .24 .31 927 818.4 37
.6 -46.7 
09.80 15.04 -6.39 _0.82 7.fj3 .21 .28 943 818.2 37.9 -46.6 
10.00 l4.72 -6.30 _0.82 7.60 .22 .29 937 817.q 38
.3 -46.4 
P 10.40 14.90 -6.21 -U.~2 7.87 .20 .27 
944 817.6 38.6 -46.3 
10.40 15.42 -6.11 -0.82 ii.49 .17 ."4 958 817.4 38.9 -46.1 
l' 
10.60 14.76 -6.00 -0.81 '.95 .20 .27 946 817. t 39
.2 -45.9 
10.80 15.44 -5.90' -0.81 8.73 .16 .23 963 816.8 39
.5 -45.8 
11.00 15.11 -5.77 -0.81 8.53 .11 .25 95"i 816.6 39
.8 -45.5 
11.2.0 15.61 -5.66 -0.80 9.15 .13 .22 97~ 816.3 <to.l -45.3 
11.40 l5.61 -5.56 -0.80 9.25 .13 .21 975 816.0 
40.4 ;"45 .• 1 
I,' 11.60 15.11 -5.46 -().80 8.85 .15 .23 966 815.8 
40 .• 7 -'+4.9 
i 37912.00 13.96 -5.25 -O.dO 7.91 -17.20 -17 .'a 943 815.2 "
1.2 .. 44.3 
1 12.50 13.39 -5.03 _0.79 7.57 .22 .30 933 814.5
 41.9 -43.6 
13.00 13.38 -4.80 -0.'8 7.80 .20 .29 938 813.9 
42.5 -42.8 
13.50 13.67 -4.58 -o.n 8.31 .17 .26 948 813.2 4
3.1 -42.0 
h 14.00 13.78 -4.37 -0.77 8.64 .16 .25 
954 812.5 43.6 _It 1. 0 
14.50 13.90 _It. 18 _0.76 8.96 .14 .23 960 811.8 
44.1 -40.0 
.. i 15.00 13.51 -3.43 -0.76 9.32 .12 .22 965 811.2 
44.5 -39.0 
.1 15.50 13.18 -3.82 -0.76 8.60 .16 .2
6 950 810.5 44.9 -37.9 
16.00 13.11:1 -3.73 -0.76 8.69 .15 .25 950 809.8 
45.2 -36.7 
1,6.50 13.22 -3,)66 -0.'6 8.81 .15 .25 951 809.1 45.5 -35.5 
17.00 13.22 -3.64 -0. '6 8.81 .15 .25 949 808.
5 45.7 -34.3 
;. 4 17 .50 13.09 -3.68 _0.
16 8.66 .16 .09 944 807.8 45.8 -32.9 
18.00 12.85 -3.74 -0.'6 8.35 .17 .11 936 807.1 
45.9 -31.6 
18.50 13.16 -3.(11 -0.76 8.59 .16 .10 940 806.4 46.0 -30 0 2 
37919.00 13.85 -3.89 -0.76 9.19 -17.13 -17.08 951 805
.7 ':"0.0 -28.B 
19.20 14.41 -3.93 -0.76 9.71 .11 .05 959 B05.5 46.
0 -28.l 
19.40 15.97 ... 3.97 _0.16 11.25 .04 -16.98 984 B05.2 
46.0 -27.6 
19.60 18.70 -4.00 -0.76 13.95 -16.94 .88 1021 804.9 
45.9 -27.0 
19.80 19.09 -4.03 -0.76 14.30 .93 .87 1024 804.7 
45.9 -26.4 
20.00 16.79 -4.07 -0.76 11.96 -17.01 .95 995 804.4 
45 q 9 -25.8 
37920.50 16.16 -4.17 -0.16 11.23 -17.04 -16.99 982 803
.1 45.8 ';24.3 
21.00 15.50 -4.29 -0.76 10.46 .07 -17 .02 967 803.1 
45.6 -22.8 
21.50 15.46 -4.41 _0. -(5 10.30 .08 .03 962 802.4 45.4 -21.2 
22.00 15.60 -4.52 -0.15 10.32 .08 .04 961 801.7 
45.2 -19.6 
22.50 15.65 :-4.65 -0.74 10.26 .08 .04 959 801.1 
44.9 -18.0 
23.00 15.74 -4.BO _0.11+ 10.19 .08 .04 957 800.4 44
.7 -16.4 
23.50 15.77 -4.93 -0.72 10.12 .09 .05 953 199.8 
44.4 -14.7 
24.00 15.67 -5.05 -0.72 9.90 .10 .06 948 799.1 44
.0 -13.1 
24.50 15.59 -5.18 -0'.11 9.70 .10 .07 942 798.4 43
.7 -11.4 
25.00 15.23 -5.33 -0.70 9.20 .13 .10 931 797.8 43.3 -9.7 
25.50 14.83 -5.47 -0.69 8.68 .16 .13 919 797.2 42.9 
-8,0 
26.00 15.16 -5.60 -0.68 8.89 .14 .12 920 796.5 it2.6 -6.3 
37926.40 16.42 -5.70 -0.68 10.04 -17.09 -17.06 941 796.0 42.2
 ~!5.0 
26.60 17.12 -5.79 -0 9 67 10.67 .06 .03 953 795.7 42.1 -4.3
 
26.80 19.67 -5.82 -0.67 13.18 -16~91 -16.94 986 795.5 41.9 -3.6 
27.0Q 18,20 -5.90 _0.67 11.63 -17.02 .99 967 795.2 41.8 -2.9 
47 
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Table 3 (cont.) 
1961 51 (Explorer 9) 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps T z a. IT- a0 5 -5 s t a 11' IT 0 (OK) (Jon) (deg) (deg) 
37927.Z0 17.40. -5.97 -U.66 10.77 -17 .05 -1.,.03 955 795.0 41.6 -2.2 
37927.50 16.39 -6.06 -0.66 9.67 -n.lO -17.08 932 794.6 41.4 -1.2 
28.00 15.03 -6.22 _0.66 8,96 ,14 .12 915 794.0 41.0 0.5 " 
28.50 16.00 -6,37 -0.65 B,98 ,14 .12 914 793.4 40.6 2.2 
29.00 16,49 -6.5'1 -0,65 9.30 .12 .11 919 792.7 40.2 3.9 
29,50 17.87 -6.6'6 _0.64 10.57 .06 .05 9.39 792.1 39.8 5.6 
f- 30.00 17.43 -6.S2 -0.64 9.9B .08 .08 928 791,5 39.4 7.3 L-." , 30.50 P.04 -6.97 -0.64 9.43 .11 .11 915 790.9 39,0 9.0 
31.00 16,04 -7.13 .0.64 9.07 .13 ,13 906 790,3 38.7 10.6 
31.50 16.64 -7.29 -0.64 8.71 .14 .15 898 789.7 38.3 12,3 
32.00 16.87 ·7.4B .0.64 8,74 .14 .14 897 789.1 38.0 13.9 
32.5,0 17.39 -7.63 _0.65 9.11 .12 .13 902 788.5 37.7 15.6 
33.00 18.52 -7. £\3 -0.66 10.03 .08 .09 917 787.9 3'7.5 17.2 
33.50 19.71 -7.99 _0.66 11.07 .0:\ .04 933 78'7.4 37.3 18.8 
34.00 19.30 .. 8.15 _0.67 lll.'tO .05 .07 922 786.8 37.0 20.3 
34.50 19.21 -8.28 .0.68 10.25 .06 .08 916 786.2 36.9 21.9 
35.00 18.80 -8.39 _0.68 9.73 .09 .10 905 785.7 36.7 23.4 
35.50 18.81 -8.52 -0.70. 9.59 .09 .11 900 785.1 36.6 24.9 
36.00 19.77 -8.64 .0.70 10.43 ,05 .07 913 781t.6 36.6 26.4 
36.50 20.57 ... 8.77 _0. -'2 11.06 .02 .05 922 784.0 36.6 27.8 
,1 37936.80 21.40 -B.Bl _0.73 11.85 -16.99 -17.02 932 783.7 36.6 28.6 
37.00 23.38 -8. fjn _0.73 13.77 .93 -16.95 957 "83.5 36.6 29.2 
37.20 25.03 -a.90 -0.74 15.39 .6'1 .90 975 '183.3 36.6 29.7 
37.40 24.36 -8.96 .0. "4 14.66 .89 .92 967 783.0 36.7 30.3 
37.60 23.54 -9.00 -0.75 13.78 .92 .95 955 782.8 36.7 30.8 
37.80 23.29 ·9.0,4 .0.75 13.50 .93 .96 951 782.6 36.8 31.3 
38.00 22.54 -9.10 _0."6 12.68 .96 .99 940 782.4 36.8 31.8 
38.20 21.6 t• -9.11 -0.76 11.77 .99 -17,02 927 782.2 36.9 32.3 
38.40 21.58 -9.18 -0.77 11.64 .99 .02 925 782.0 36.9 32.8 
38.60 22.37 -9.22 _0.77 12.38 .96 -16.99 938 781.8 37.0 33.3 
38.80 22.a3 -9.25 _0.78 12.ilO .94 .98 944 781.6 37.1 33.8 
39.00 22.46 -9.29 _O.7ti 12.3& .95 .99 938 781. 4 37.2 34.3 
39.20 21.93 -9.32 -0.79 11.82 .98 -17.01 92.8 781.2 3'1.3 34.8 
37939.50 22.08 -9.38 -0.80 ).1.90 -16.98 -17.01 92.6 780.9 37.5 35.5 
40.00 20.71 -9.44 -0.81 10.46 -17.04 .07 899 780.4 37.8 36.6 
40.50 20.10 ... 9.54 -0.82 9.74 .07 .10 884 779.9 38.2 37.7 
41.00 19.67 -9.54 -0.84 9.29 .09 .13 873 779.4 38.7 38.7 
41.50 19.31 -9.56 -0.85 8.'10 .11 .15 862 778.9 39.1 39.6 
42.00 19.18 -9.50 -0.86 8.74 .11 .15 856 778. 4 39.7 40.5 
42.50 19.49 ~9.59 -0.87 9.02 .10 .14 861 777.9 40.3 41.3 
43,00 19.80 -9.59 -0.88 9.32 .08 .13 864 777.5 40.9 42.0 
43.50 20.21 -9.58 -0.90 9.73 .06 .11 871 777.0 41.6 42.7 
44.00 19.91 ·9.5', -0.91 9.46 .07 .12 864 776.5 4:2.3 43.3 
44.50 20.39 -9.51 -0.92 9.9'1 .05 .10 873 776.1 43.0 43.8 
37944.80 20.35 -9.46 ~0.93 9.96 -17.05 -17 .10 872 775.8 43.4 44.0 
45.00 21.70 -9.40 -0.93 11.37 -16.99 .04 895 775.7 43.7 44.2 
45.20 21.55 -9.3'. .0.94 11.28 .99 ,,05 893 775.5 44.0 44.3 
45.40 21.57 -9.32 -0.94 11.31 .99 .05 894 175.3 44.4 44.5 
45.60 22.25 ~9.25 ~0.94 12.06 .96 .02 904 775.1 44.7 44.6 
45.80 22.93 -9.22 -0.94 12.78 .94 -16.99 913 775.0 45.0 44.7 
46.00 22.95 -9.17 -0.'95 12.83 .94 .99 914 774.8 45.3 44.8 
46.20 23.62 -9.11 -0.95 13.56 .91 .97 923 774.6 45.6 44.9 
46.40 23.30 ~9.06 .0.95 13.29 .92 .98 920 774.5 45.9 45.0 
46.60 22.30 -9.00 .0.96 12.33 .95 -17.01 905 774.3 46.2 45.0 
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Tnble 3 (cont.) 
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Table 3 (cont.) 
1961 51 (Explorer 9) 
MJD _107 P 107 P 107 P _107 P log Pe log Ps T z a. 11"-0.0 o -00 s t a 11" 11" • 
(OK) (Ion) (deg) (deg) 
37962.60 23.55 -3.43 -0.72 19.40 -16.75 -16.69 961 763.9 51.3 19.3 
62.80 23.92 -3.54 _O.n 19.67 .75 .68 964 763.6 51 .• 2 16.8 
63.00 23.79 -3.64 -0.12 1'1.43 .75 .69 963 763.7 ~l.O la.f 
63.20 23.tl2 -3.7, _u. "f2 19.35 .75 .69 962 763.£1 50.8 n.? 
63.40 24.51 -3.1;6 _0. "2 19.94 .74 .68 966 763.5 50.7 17.i 
63.60 24.20 -3.97 -0.71 19.52 .75 .69 963 763.4 50.5 16.6 
63.80 24.05 -4.\')", 
-0.71 19.26 .76 .69 962 763.3 50.3 16.1 
64.00 24.09 -4.17 -0.11 2u.01 .74 .68 968 763.3 50.2 15.6 
, 64.20 25.07 -4.26 _0. 'fl 20.10 .74 .68 96B 763.2 50.0 15.0 , 
.. ' 64.40 24. "3 -4.34 _0. fl 19.68 .75 .69 965 763.1 49.8 14.5 ...... "'. 
64.60 23.90 -4.42 -0. '(0 18.78 .77 .11 958 763.0 49.6 13.9 
37965.00 22.69 
-4.59 -0.70 l7 .41 -16.60 -16.74 947 762.8 49.3 12.9 
65.50 21.30 -4.79 -0.70 15.81 .85 .79 93.1 762.5 48.9 11.5 r 66.00 20.74 _It. '17 -0.70 15.07 .87 .81 923 762.3 48.4 10.2 0 
66.50 20.55 -5.18 -0.71 14.66 .88 .ll3 919 762.1 48.0 8.8 
67.00 19.70 -5.36 -0.71 13.63 .91 .86 908 761.8 47.6 7.5 
67.50 20.03 -5.52 -O.n 13.79 .91 .86 911 761.6 41.1 6.2 
68.00 20.29 -5.613 -O.B 13.88 .91 .1l6 912 761.4 46.7 4.8 
68.50 20.20 -5.84 .. 0.'13 13.63 .91 .87 910 761.2 46.4 3.5 
69.00 20.24 -6.00 -0.74 13.50 .92 .87 910 760.9 46.0 2.2 
69.50 19.99 -6.13 _0. '76 13.10 .93 .69 906 760.7 45.~ 0.9 
70.00 19.84 -6.30 -(J.77 12.77 .94 .90 903 760.5 45.3 -0.4 
70.50 1.9.99 -6.45 -0.79 12.75 .94 .!l9 905 760.3 45.0 -1.6 
71.00 20.23 -6.62 -0.81 12.79 .93 .1l9 907 "60.0 44.8 -2.9 
71.50 :W.42 -6.76 -0.83 12.83 .93 .09 909 759.8 44.5 -4.1 
72.00 20.92 -6.94 -0.86 13.12 .92 .88 913 759.6 44.3 -5.3 
72.50 21.25 
-7.1.0 -0.88 13.2'7 .91 .87 916 759.3 44.2 -6.5 
37972.60 21.44 
-7.13 -0.U8 13.43 -16.91 -16.87 918 759.3 44.1 -6.7 
72.80 21.10 -7.19 -0.89 13.01 .92 .e8 914 759.2 44.1 -7.2 
73.00 21.59 -7.27 -0.90 13.42 .90 .bE! 920 759.1 44.0 -7.6 
73.20 21.42 -7.33 -0.91 13.18 .91 .87 918 759.0 44.0 -B.l 
73.40 21.09 -7.4() -0.92 12.78 .93 .89 912 758.9 44.0 -B.5 
73.60 21.10 -7.46 _0.93 12.71 .93 .89 911 758.8 43.9 ,..9.0 
73.80 21.11 -7.51 -0.94 12.66 .94 .90 910 758.7 43.~ -9.4 
74.00 20.96 -7.59 -0.95 12.43 .95 .92 908 75B.7 43.9 -9.8 
74.2.0 21.66 -7.62 -0.96 13.08 .92 .89 916 758.6 43.9 .. 10.3 
74.40 21.52 -7.69 -0.97 12.87 .92 .88 911 758.5 43.9 -10.7 
74.60 22.23 -7.73 -0.99 13.51 .90 .86 924 75B.4 43.9 -11.1 
74.80 21.94 -7.71l -1.00 13.16 .91 .87 920 758.~ 44.0 
-11. ~ 
75.00 22.83 -7.83 -1.01 14.00 .87 .83 933 75B.2 44.0 , -ll.~ I 75.20 21.0.9 -7.86 -1.02 13.02 .90 .&6 925 758.1 44.q -12.3 
75.40 22.47 -7.92 -1.02 13.53' .B9 .85 92.B 758.0 44.1 '-12.7 
75.60 22.38 -7.94 -1.03 13.41 .90 .B6 925 157.9 44.1 -13.1 
75.80 22.47 -B.OO -1.04 13.44 .90 .86 925 757.8 44.2 -13.4 
76.00 21.57 -B.04 -1.05 12.48 .94 .90 914 757.7 44.3 -13.8 
76.20 21.68 -B.06 -1.06 12.56 .93 .90 915 757.6 44.3 -14.2 
76.40 Zl.81 ... S.10 -1.06 12.64 .93 .B9 917 757.5 44.4 -14.5 
I 
I 379?6.~O 21.93 -B.1.3 -1.06 12.75 -16.92 -16.89 918 157.5 44.5 
-14.7 
77~OO 21.08 -8.25 -1.08. 11.74 .96 .93 907 757.2 44.7 -15.5 
71.50 20.06 -8.38 -1.10 10.58 -17.01 .98 891 757.0 45.1. -16.3 
78.00· ZO.09 -8.55 -1.11 10.43 .01 .98 890 756.1 45.4 -17.0 
78.50 19.97 -8.68 -1.l2 10.16 .02 .99 887 756.5 45.9 -11.7 
79~OO 20.12 -8.79 -1.13 10.20 .02 .99 eB9 756.2 46.4 -18.3 
7'i,,50 20.59 
-a.90 -1.14 10.56 .00 .97 896 755.9 46.9 -18.8 
80~OO Zl.l7 -9.00 -1.15 11.02 -16.,91l .95 904 755.1 47.5 -19.3 1 
80.50 21.11 -9.10 -1.16 lO.ti5 .99 .97 900 755.4 48.1 -19.7 
81.00 20.39 -9.19 -1.16 10.04 -1'7.03 -17.01 889 755.2 48.7 -20.0 
~. 50 
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Table 3 (cont.) 
1961 51 (Explorer 9) 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps TlI' z all'-a0 5 -50 s t a 1T • (OK) (kIll) (deg) (deg) 
37961.50 20.59 -9.24 -1.17 10.18 -17.02 -17.00 892 754.9 49.4 -20.2 
"~,I : 82.00 20.76 -9.3~ -l.lH 10.25 .02 .00 894 754.6 50.2 -20.4 
f 
82.50 21.32 -9.38 -1.18 10.76 -16.99 -li>.97 902 754.3 50.9 -20.5 
83.00 22.31 -9.'t3 -1.19 11.68 .95 .93 916 754.0 51.6 -20.5 
; ,-j: 
23.06 'i 37983.20 -9.43 -1.20 12.43 -16.91 -16.89 nH 753.9 ~1.9 .20.!) 
, }l : 83.40 25.45 -9.46 -1.20 14.80 .83 .82 952 ,753.8 52.3 -20.4 
• 1 83.60 28.67 -9.46 -1.21 18.01 .74 .72 984 753.7 52.6 -20.4 
I' f 83.80 26.bS -9.47 -1.21 16.21 .78 .76 971 753.6 52.9 -20.3 l~l 84.00 26.77 -9.'t9 -1.22 16.06 .78 .76 970 153.5 53.2 -20.3 
, " 84.20 2'7.15 -9.49 -1.22 16.44 ."17 .75 974 753.4 53.5 -20.2' i~\, 84.40 28.20 -9.50 -1.22 l' .48 .14 .-'2 9~2 753.2 53.8 .. 20.1 r*; ! 
~ ••. , ! 84.60 27.41 -9.52 -1.22 16.6'( .77 .75 913 753.1 54.1 -20.0 ' , 84.80 27.45 -9'.53 -1.22 16.70 .77 .76 913 753.0 54.4 -19.8 
t'· 85.00 26.33 -9.5'1 -1.23 15.55 .80 .79 963 752.9 54.6 -19.7 ~ 
I' 37985.50 23.26 -9.55 -1.23 12.48 -16.91 -16.90 930 752.6 55.4 -19.3 l 86 0 00 22.01 -9.59 -1.24 11.18 .97 .<;6 911 752.3 56.1 -1&.8 F: 86.50 21.21 -9.64 -1.24 10.33 -17.01 -17.00 897 7.52.n 56.7 ':'18.3 , 
r 
87.00 20.84 -9.65 -1.24 9.96 .03 .02 891 751.1 57.3 -17.7 
87.50 20.59 -9.66 -1.25 9.68 .05 .04 886 751.3 57.9 .,17.0 
l: i i 88.00 20.72 -9.67 -1.Z5 9.80 .04 .04 &87 751.0 58.4 -16.2 
f 88.50 20.90 -9.MJ -1,25 9.97 .03 .03 
890 750.7 58.9 -15.4 
89.00 21.~5 -9.70 -1.,6 10.39 .02 .02 895 750.4 59.3 -14,.5 ,i t~,i 89.50 22.92 -9.70 -1.26 11.96 -16.95 -16.95 917 750.0 59.7 -13.5 ~ , 
37990.00 26.37 -9.68 -1.26 15.43 -16.83 -16.84 953 749.7 60.0 -12,,5 
90.20 27 .. 33 -9.6.7 -1.26 16.40 .81 .81 962 749.6 60.1 -12.l 
90.40 26.78 -9.67 -1.26 15.85 .82 .82 958 749.5 60.2 -11.6 
90.60 26.40 -9.67 -1.26 15.47 .83 .83 955 749.3 60.3 -1l.4! 
90.80 26.01 -9.68 -1.26 15.07 .84 .85 950 749.2 60.4 -10.8 
91.00 25. 'f9 -9.69 -1~20 14.84 .85 .B6 947 749.0 60.S ... 10.3 
91.20 24.72 -9.71 -1.26 13.75 .89 .a9 936 748.9 60.5 .. 9. (~ 
91.40 23.99 -9.72 -1.26 13.01 .92 .92 927 748.8 60.6 -9,., 
~:~c~, 
37991.50 23.92 -9.73 -1.26 12.92 -16.92 -16.93 925 748.7 60.6 -9.1 ,~ 
92 •. 00 23.23 -9.74 -1.26 12.23 .95 .96 914 748.4 60.7 -7.9 ~ 92.50 22.67 -9.74 -1.26 11.66 .98 .99 906 148.0 60.8 .. 6.7 ;,1 93.00 22.39 -9.74 -1.26 11.38 .99 -17.00 902 74·7.7 60.7 -5~4 . , 
93.50 21.89 -9.74 -1.26 10.88 -17.01 .02 895 74,7.3 60.7 ,.4 e l .. ~ 
94.00 21.55 -9.74 -1.26 10.55 .03 .04 889 741' .(" 60.6 -2.7 t 
94.50 21.22 -9.74 -1.26 10.22 .05 .06 881 746.6 60.4 '1'1.3 ~~. 
95.00 20.64 -9.76 ~1.26 9.63 .08 .10 870 746.3 6Q.2 0.1 j 
95,50 20.30 -9.78 -1.26 9.26 .10 .12 862 745.9 60.0 1.6 ;~ 
96.00 20.32 -9.82 -1.26 9.24 .10 .12 861 745.5 59.7 3.0 
,J 96.50 20.59 -9.85 -1.26 9.47 .09 .11 863 745.2 59.", 4.5 
97.00 20,62 -9.87 -1.26 9.48 .10 .12 861 744.8 59.1 6.0 ~* 
97.50. 20..42 -9.93 -1.26 9.23 .11 .13, 655 744.5 58.7 7.5 ,~ 
98.00. 22.17 -9.97 -1.26 10..94 .03 .06 882 744.1 58.3 9.1 :i 
to 37998. zo. 22.30 -9.98 -1.,26 11.06 
-17.02 -17.05 884 744.0. 58.2 9.7 1 
98.40. 24.25 -10..0.1 -1.26 12.97 -16.95 -16.97 910 743.8 58.0 10..3 ~". ,~ 
98.60 27.-'0 -10.04 -1.25 16.40 .84 .87 944 743.7 57.8 10.9 l' t~ 
98.80 26.97 -10.07 -1.25 15.65 .87 .90 934 743.5 57.7 11.6 t 
99.00 22.91 -10.08 -1.25 11.58 -17.01 -17.04 888 743.4 57.5 12.2 i" 
.~ 
37999.50 22.45 -10.14 -1.25 11.0.6 -17.03 -17 .0.6 879 743.0 57.0 13.8 t 
38000.00 22.26 -10..19 -1.24 10..82 .0.4 .07 874 742.6 56.6 15.3 
{, 
.. 
00.50 22.0.8 -10.28 -1.~4 10.56 .0.6 .0.9 869 742.3 56.1 16,9 . ~ 
01.0.0 21.40 -10.32 -1.24 9.84 .09 .12 856 741.9 55.6 18.5 1 
51 
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Table 3 (cont.) ,I 
" 
1961 61 (Explorer 9) 
~i MJD _107 P 107 P 107 P _107 p' log Pe log Ps T Z o.Tr-o.0 6 -60 Tr Tr . s t a (OK) (kIn) (deg) (deg) 
~I i 38001.50 22.29 -10.40 -1.l4 10.65 -17.05 -17.08 867 741.5 55.1 eW.l! 
02.00 22.92 -10.46 -1.24 11.22 .03 ~06 8"14 741.2 54.6 21.1t 
i 
38002.20 23.26 -10.49 -1.24 ll.52 -17.02 -17.05 878 741.0 ... 54.4 22.3 
02.40 l4.33 -10.52 -1.24 12.57 -16.98 .tJl 891 740.~ 54.2 22.9, 
i' 02.60 25.23 -10.55 -1.24 13.44 .94 -16.98 904 740.1 54.0 23.~ 
02.80 28.96 -10.60 -1.24 17.12 .83 .87 940 740.4 53.8 24.2 
03.00 28.02 -10.61 -1.24 16.l7 .86 .90 930 740.5 53.6 24.~ ~ : 03.20 27.41 -10.63 -1.24 15.54 .88 .92 9ll 740.3 53,4 25.5 r ~~, 03,40 26.131 -10.69 -1.24 14.88 .90 .94 914 740.2 53 .• 2 2~.1 
.\ 03.60 26.70 -10.72 -1.23 14.75 .91 .95 912 740.0 53.0 2-:...7 
03.80 26.58 -10.7 /t -1.23 14.61 .91 .95 910 739.9 5'2.8 27.4 
38004.00 25.40 -10'.77 -1.23 13.40 -16.95 -16.99 896 739.7 52.6 28.0 
.1 04.50 23.5'7 -10.85 -1.23 11.51 -17.02 -17.06 871 739.4 52.1 29.6 
I 05.00 23.01 -10.93 -1.23 10.85 .04 .08 859 739.0 51.6 31.1 05.50 22.U6 -11.02 -1.23 10.bl .05 .09 854 738.6 51'4 32.1 
06.00 23.79 -11 "en -1.l3 11.49 .01 .06 866 738.3 50.1 34.2 
06.50 24.36 -11.15 -1.23 11.98 -16.99 .04 871 737.9 50.3 35.1 
07.00 26.58 -ll.19 -1.23 14.16 .92 -16.97 897 737.6 49.9 37.2 
I 07.50 24.90 -11.26 -1.l3 12.41 .98 -17.03 874 737.2 49.5 38.7 (! 
08.00 24.03 -11.33 -1.24 11.46 -17.01 .06 859 736.9 49.2 40.1 
.j 08,50 24.13 -11.37 -1.24 11.52 .01 .06 859 736.5 48.9 41.5 
.. , 09.00 24.1)8 -.!.1.46 -1.24 12.18 ~16.98 .03 866 736.2 48.6 43.0 
I 
44.i 'l 38009.40 26.38 -11.50 -1.24 13.64 -16.93 -16.99 886 735.9 48.4 
09.60 27.23 -ll.53 -1.24 14.46 .91 .96 894 735.8 48.3 44.~ 
09.80 29.74 -1l.~7 -1.24 16.93 .8't .89 919 735.6 48.2 45.1 
10.00 29.25 -11.58 -1.25 16.42 .85 .91 915 735.5 48.1 45.7 
10.20 27.59 -11.60 -1.25 14.74 .89 .95 897 735.3 48.0 46.2 
10.40 27.59 -11.62 -1.25 14.72 .90 .95 894 735.2 48.0 46.7 
38010.50 27.'t3 -11.65 -1.26 14.52 -16.90 -lb.96 892 735.1 48.0 47.0 
11.00 26.28 -11.70 -1.26 13.33 .94 .99 876 734.8 47.S 4.8.3 
11.50 25.90 -11.75 -1.26 12.89 .95 -17.01 868 734.5 47.7 49.5 
12.00 25.81 -11.79 -1.27 12.74 .96 .01 865 734.1 47.7 50.7 
12.50 25.11 -11.79 -1.27 12.05 .98 .04 854 733.8 47.7 51.9 
13.00 24.71 -11.79 -1.28 11.63 .99 .05 846 733.5 47.8 53.0 
13.50 23.95 -11.79 -1.28 10.87 -17.02 .08 833 733.1 47.9 54.1 
14.00 22.59 -11.79 -1.27 9.53 .08 .13 807 732.8 48.0 55.1 
14.50 22.01 -11.79 -1.27 8.95 .10 .16 793 732.5 48.3 ~6.0 
15.00 20.35 -11.79 -1.26 1.30 .19 .25 747 732.1 48.5 56,9 
1 
3.8015.40 23.10 -11.71 -1.25 10.15 -17.05 -17.11 816 731.9 
i 
57.6 48 .• 8 
15.60 27.00 -11.68 -1.24 14.16 -16.90 -16.96. 879 731.7 48.9 57.9 
15.80 28.06 -11.67 -1.2'+ 15.14 .87 .94 889 73.1.6 49.1 58.3 
16.00 30.03 -11.66 -1.23 1'7.14 .82 .89 910 731 .• 5 49.2 58.6 
16.20 29.1l4 -11.63 -1.l2 16.99 .82 .90 911 731.3 49.4 58.9 
16.40 21J.65 -11.56 -1.22 15.05 .85 .93 897 731.2 49.6 59,1 
16.60 27.63 -11.53 -1.21 14.88 .88 .95 885 731.1 49.7 59.4 
16.80 27.94 -11.48 -1.20 15.25 .87 .94 889 730.9 49.9 59.7 
17.00 28.91 -11.45 -1.20 16.26 .84 .91 901 730.8 50.1 59.9 
17.20 28.55 -11.36 -1.19 16.00 .85 .92 898 130.7 50.3 60,2 
17.40 26.20 -11.31 -1.18 13.71 .91 .99 871 730.6 50.5 60.4 
17 .60 26.01 -11.26 -1.17 1.3.58 .92 .99 869 730.4 50.8 60.6 
17.90 24.92 -11.19 -1.16 12.51 .95 .91 854 730.3 51.0 60.8 
38018.00 24.34 -11.14 -1.16 12.04 -16.97 -16.93 646 730.2 51.2 61.0 
18.50 24.41 -10.97 -1.14 12.31 .96 .92 850 729.8 51.8 61.4 
'19.00 24.42 -10.H2 -1.12 12.49 .95 .91 853 729.5 52.4 61.7 
gg 
:f~-i' --~---T ,.. 
I 
~ ~'.~~"":Vf.4c. 
l\FlPRODUCIBILITY OF THE 
Table 3 (cont.) OlUGINAL pAGE IS POOR 
1961 61 (Explorer 9) 
MJD _107 P 107 P 107 P _107 p' log Pe log Ps T z a 1T -a0 61r - 60 s t a 1T 
(OK) (km)i ~deg) (deg) 
, 
38019.50 23.4CJ -10.61 -1.11 11.67 -16.98 -16.95 839 72'J.'2 53.1 62.0 
20..00 21.tl6 -lC).43 -1.09 10.34 -11.04 -17.00 815 728.:,9 53.7 62.2 
20.50 20.41 -10.22 -1.06 9.13 .09 .06 789 728.(5 54.4 62.3 
J 21.00 19.46 -9.97 -l.O't U.45 .12 .09 773 728.'2 !i5.1 62.3 21.50 19.03 -9.70 -1.02 8.31 .13 .10 771 727.;9 55.8 62.2 , 22.00 11$.36 -9.43 -1.0.0 1.93 .15 .12 764 727.6 !i6.4 - 42.1 
22.50 17.38 -9.00 -0.98 7.40 .18 .16 748 727.3 57.1 ~1 .. 8 
-' 
23.00 16.66 -8.20 -0.96 7.50 .18 .15 750 726.9 57.7 61.5 
23.50 16.06 -6.91 -0.94 8.23 .l~ .11 773 726.6 58.3 61.1 
38024.00 16.03 -5.36 -0.92 9.75 -17.06 -17.04 810 726.3 58.9 60.7 
! 24.20 16.21 -4.H8 -J.91 10..43 .03 .01 823 726.2 59.1 60.4 24 .'t0 17.23 -4.34 -0.9U 11.99 -16.98 -16.96 849 726.0 59.3 60.2 .. 24.60 17.59 -3'.86 -0.89 12.84 .95 .93 860 725.9 59.5 60.0 24.80 16.61 -3.38 _0.88 12.36 .97 .94 852 725.8 59.7 5,9.7 ~ , 38025.00 15.44 -2.119 _0.87 11.68, ;-16.99 -16.97 842 725.~ 59.9 5,9.5 ji 25.50 12.80 -1.!1~ -0.84 10.09 -17.05 -17.04 816 725.~ 60.3 58.8 q 
~I 26.00 9.24 -0.95 -0.82 1.41 .19 .17 756 725.p 60.7 . 58.0 
1\1 .- 26.50 7.47 -0.21 -0.80 6.46 .25 .23 724 724.7 61.1 5,7.2 j,! 27.00 8.44 0.16 _0.78 7.82 .17 .15 769 724.3 61.4 5;6.3 f t 27.50 8.32 0.20 -0.76 7.77 .17 .16 768 724.0 61.6 55.4, I ti 28.00 7.60 0.21 -0.74 7.08 .22 .20 751 723.7 tl1.8 54.4 ~' 28.50 7.72 0.24 -0.72 7.23 .21 .20 759 723.~ 61.9 53.4 r 29.00 8.36 0.25 -0.70 7.90 .17 .16 778 723.(1 62.0 52.3 ~. 29.50 9.39 0.27 -0.68 8.97 .12 .11 803 722.7 62.0 51.1 f 30.00 10.43 0.29 .0.66 10.06 .07 .06 827 722.3 62.0 49.9 i'i ) i 30.50 10.73 (J.~1 -0.64 10.40 .06 .05 836 722.0 61.9 48.7 
31.00 9.20 0.32 -0.63 8.69 .13 .12 809 721.7 61.8 47.4 
31.50 8.60 0.33 -O.6t! 8.32 .16 .15 800 721.3 61.6 46.1 
32.00 8.93 0.34 -0.60 8.67 .14 .14 EHO 121.0 6.1 ~4 44.8 
32.50 9.20 0.38 -0.59 8.98 .13 .12 818 720.6 61.2 43.4 
33.00 9.72 0.41 -0.5£1 9.55 .10 .10 830 720.3 60.9 42.0 
33.50 10.52 0.42 
-0.56 10.38 .07 .07 845 719.9 60.6 40.5 
34.00 11.26 0.43 _0.54 11.15, .04 .04 858 Tl9.6 60.3 39.1 
34.50 11.14 0.43 -0.53 ll.04 .04 .04 858 719.2 59.9 37.6 
35.00 11.17 0.44 -0.52 11.09 .04 .04 860 718.9' 59.5 36.1 
35.50 10.76 0.45 .0.51 10.70 .06 .06 857 718.5 59.1 34.6 
36.00 10.82 0.48 -0.50 10.BO .05 .06 859 718.2 58.7 33.1 
36.50 11.05 o .lroS -0.49 11.05 .04 .05 864 717.8 58.2 31.5 
37.00 11.31 0.48 -0.48 11.32 .03 .04 869 717.4 57.8 30.0 
37.50 11.43 0.47 -0.46 11.42 .03 .04 872 717.1 57.3 28.4 
38.00 10.86 0.49 -0.48 10.87 .05 .06 866 716.1 56,8 26.8 
38.50 10.70 0.51 -0.47 10. '74 .06 .07 865 716.3 56.3 25.2 
39.00 li.OO 0.54 -U.48 11.06 .04 .06 871 716.0 55.8 23.6 
39.5.0 11.42 0.58 ... 0.48 11.52 .02 .04 878 715.6 55.3 22,0 
40.0,0 10.6,8 0.63 -0.48 10.83 .05 .07 870 715.2 54.& 20.4 
40.5iO 12.0.5 . -0.16 -0.48 11.41 .02 .0,5 879 714.8 54.3 18.8' 
41.00 15.0i3 -1.95 -0.48 12.60 -16.97 .d,o 895 714.4 53.8 17.3, 
41.50 15.81 -2.99 -0.49 12.33 .98 .dl 893 714.1 53.~ 15.7, 
42.00 17.62 -3.67 -0.50 13.45 .94 -16.97 908 713.1 5'2.8 ' I i .. I 14.11 
38042.20 19.11 -3.89 -0.50 14.71 -16.89 922 52.7 
j 
-16.92 713.5 13.4 
42.40 19.63 -4.13 .0.50 15.01 .87 .90 930 713.4 52.5 12.8 
42.60 20.82 -4.32 -0.50 16.00 .84 .87 939 713.2 52.3 12.2 42.80 21.16 -4.50 .0.50 16.16 .84 .87 939 713.0 52.1 11.5 
43.00 21.67 -4.65 -0.51 16.51 .83 .87 940 712.9 51,9 10.9 
43.20 21.84 -4.62 -0.51 16.50 .83 .87 940 712.7 51.8 10.3 
43.40 22.33 _A.·96 -0.51 16.&6 .82 .86 945 712.6 51.6 9.7 43.60 22.15 -5:.13 -0.52 16.50 .82 .86 944 712.4 51.4 9.0 
53 
Table 3 (cont.) 
,1961 61 (Explorer 9) 
~'i MJD _107 P 107 :p 107 P _107 p' log Pe log Ps T z a.T1'-a.0 
6 -60 





(OK) (kIn) (deg) (deg) 
'1 i 
38043.801 ,21.63 -5.2!: .V.!12 1~.8
6 -16.H3 -16.li8 940 712.2
 51.3 6.4 
44.001 '22.44 -5.39 _0,52 16.53 
.81 .li6 947 712.1 51
.1 7.8 
44.20 22.58 -5.52 _0.52 16.53 
.61 .ti6 946 711.9 51
.0 7 .. 2 
44.,4.0 22.04 -5.64 -\.1.53 15.b7 
.83 .&7 942 711.0 50
.8 6.6 
44.60 21.03 -5.7U -0.53 15.52 
.83 .88 941 711.6 50
.7 6.0 I 
44.80 21.61 -5.90 _u.54 15.17 
.85 .89 936 711.4 50
.5 5.31 
45.00 21.22 -6.Cf! _O.!i4 14.66 .87
 .91 930 711.3 50.4 
4.7; 
I. ; 45.20 20.65 -6.12 _0
.54 13.99 .89 .93 924 7
11.1 50.3, 4.1 
Lj 45.40 20.75 -6.24 .(J.54 14i.97 .8
9 .93 924 111.0 50.2
 3.5 
, I 45.60 21.01 -6.3!:> -v.55 lIto 11 
.tHl .93 926 710.8 5U
.OI 2.9 
I 45,8~ 20.n -6.4!l -U.S6 13.91 





38046.0,0 20.92 -6.56 -u.56 13.79
 -16.88 -16.93 925 710.5
 49.81 1.8 i 
1 46.50 20.31 -6'.03 _o.!) 7 12.91 .91
 .96 916 710.0 49.6! 
0.3, 
1 
47.00 19.93 -7.Ub -0.59 12.26 
.94 ~99 908 709.6 49.41 
-1.1' 
47.50 19.96 -7.30 -0.60 12.u6 
.94 -1'1.00 906 709.2 49.~ 
-2.61 
4t1.00 19.e5 -7.!i3 -(J.62 1l.H .95 
.01 903 708.8 49.1
i 
-3.91 
1 46.50 20.34 -7.74 -v.6
4 11.96 .93 .00 908
 708.3 49.0 -5.~ 
I 49.00 20.05 -7.95 -0.66 11.44 
.96 .02 900 707.9 49
.d '-6.~ 
I 49.50 19.43 -8.16 -U.69 10.58 -17 .00 .06 8
88 707.5 49.0 -7,9 
.j 50.00 18.82 -li.36 -0.72 9.74 .04 .11 
875 707.0 49.1 -9.~ 
I 50.50 18.09 -8.55 -0.76 0.78 
.09 .16 860 706.6 4
9,3 -10.3 
.. , \ 51.00 17.41 -0.74 _0.79 7.88 
.13 .20 846 706.2 4
9.5 -11.4 
51.50 17.25 -S.92 -V.li3 7.50 
.15 .22 839 705.7 
49,7 -12.5 
52.00 18.33 -9.09 -V.S8 8.36 
.10 .17 855 705.3 50.0
 -13.6 
52.50 18.92 -9.26 -0.92 8.74
 .07 .15 862 704.6
 50.4 -14.~ 
53.00 19.02 -9.42 -{J.96 0.64 .08
 .16 !!59 704.3 50.8
 -15.5 
53.50 19.09 -9.% -l.Ol 0.52 
.09 .17 857 703.9 5
1.3 -16.3 
54.00 19.74 -9.72 -1.05 8.96 
.06 .14 865 703.4 51.8
 -17.1 
54.50 21.73 -9./35 -1.09 10.79 
-16.98 .06 888 702.9 
52.4 -17.8 
55.00 20.62 -9.97 -1.13 9.52 
-17.04 .12 870 702.5 
S3,0 -18.5 
55.50 18.74 -10.09 -l.16 7.49 
.14 .23 837 702,0 5
3.6 -19.0 
56.00 18.02 -10.18 -1.18 6.66
 .20 .29 819 701.5 
54.3 -19.5 
56.50 18.22 -10.29 -l.iD 6.73 
.19 .28 820 701.0 55
.0 -19,9 
57.00 18.31 -10.39 -1.22 6~70
 .19 .28 819 100.5
 55.8 -20.3 
57.50 18.39 -10.47 -1.24 6.68
 .19 .28 819 700.0
 56.5 -20.5 
58.00 19.06 -10.57 -1.25 'r.24
 .15 .25 830 699.5 
57.3 -20.7 
56.50 21.53 -10.63 -1.26 9.63
 .02 .13 868 699.0 
58.0 -20.8 
59.00 21.62 -10.71 -1.26 9.65 
.01 .12 869 698.5 5
8.8 -20.8 
38059.20 22.99 -10.73 -1.26 11.
00 -16.94 -17 .06 888 698
.3 59.1 -20.8 
59.40 24.01 -10.75 -1.2" 11.99
 .1:19 .01 901 698.1
 59.4 -20.7 
59.60 29.85 -10.78 -1.27 17 .80
 .72 -16.84 953 697.9
 59.7 -20.7 
59.80 32.86 -10.81 -1.2!! 2.0.78
 .65 .77 973 697.7
 60.0 -20.6 
60.00 33.()5 -10.83 -1.28 20e94 .6
5 .77 973 697.5 60.2
 -20,6 
60.20, 33.06 -10.83 -1.21:1 20.9
5 .64 .77 975 697.3 
60.5 -20.5 
60,40 33.24 -10.83 -1.28 21.13 
.63 .76 9.77 697.1 60.
a -20.4 
60.60 33.921 -10.83 -1.29 21.80
 .62 .75 980 696.9 
61,1 -20.3 
60,80 34.43: -10.83 -1.30 22.30
 .61 .74 982 696.7 
61.3 "20.2 
61.00 31.61 -10.83 .. 1.30 19.48
 .68 .81 961 696.5
 61,6 -20.0 
61.20 27.96 -10,84 -1.:i0 15.82 
.79 .91 928 696.3 61
.8 -19.9 
61.4d 27.64 -10.85 -1.30 15.49 
.81 .93 923 696.0 62.1
 -19.1 
61.60 27.48 -10.8~ -1.3U 15.33 
.60 .~ 3 923 695.8 62.3 -1
9.6: 
61.80 26.99 -10.85 -1.31 14.83 
.81 .94 921 695.6 62.
6 -19.4' 
38062.00 26.23 -10.86 .. 1.31 l4.
06 -16.134 -16.97 912 695.
4 62.8 ... 19.2 " 
62.50 24.76 -10.86 -1.32 12.58 
.89 -17.02 894 694.9 
63,3 -18.7 " 
63.00 23.55 -10.b6 -l.32 11.37 
.94 .07 878 694.4 63
.8 -18.1 
63.50 23.14 -10.135 .. 1.32 10.97 
.96 .09 872 693.8 64
.2 -17.4 
~ 
64.00 22.61 -10.u5 -1.32 10.64 
.91 .11 866 693.3 6
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Table 3 (c\)nt.) 
, , 
i'" 1961 01 (Explorer 9) 
MJD _107 i> 107 i> 107 i> _107 p' log Pe log Ps T z a 1T -a0 o -00 s t a 11' 11' • 
i- (OK) (Ian) (deg) (deg) 
3806' •• 50 22.65 -10.H4 -1.32 10.50 -16.98 -17.12 062 692.8 64.9 -15.9 
65.00 22. ()9 -10.H3 -1.33 Iv.53 .98 .12 li6l 692.2 65.2 -1501 
65.50 23.ll3 -10.1>1 -1.33 10.&9 .96 .11 865 691.7 65.4 -14.2 
66.00 23.28 -10.71) -1.32 11.17 .95 .10 8(>6 691.1 65.6 -13.3 t ... t 66.50 23,27 -10.73 -1~32 11.22 .95 .lO 864 690.6 65.7 .. 12.3 
, ) 67.00 23.20 -10.72 -1.j2 11.24 .96 .ll 862 690.0 65.7 -11.3 
1\ 67.50 23.04 -10.69 -1.32 11.03 .97 .12 857 689.5 65.7 -10.3 
. t 68.00 23.03 -10.64 -1.31 11.07 .97 .12 855 688.Q 65.7 -9.2 
lu ~ 68.50 23.14 -10.61 -1.31 11.22 .96 .12 854 688.4 65.6 -8.1 
w" 69.00 22.71 -10.59 -l.:n lO,tH .98 .14 846 687.0 65.5 -6.9 
" ,r 69.50 22.56 -10.57 -1.30 10.69 .99 .15 843 687.2 65.3 -5.7 
38070.00 26.26 -10.54 -1.30 14.43 -16.05 -16.70 883 686.7 65.1 -4.5 
70.20 34.H2 -10.53 -1.30 22.99 .62 .47 949 686.5 65.0 -4,0 
70.40 36.06 -10.52 -1030 2 / •• 24 .59 .44 959 686.2 64.9 -3.5 
70.60 34.98 -10.51 -1.30 23.17 .61 .46 951 686.0 64.8 -3;.0 
II t . 70.80 34.06 -10.51 -1.30 22.25 .64 .49 943 685.8 64.7 -2.5 
71.00 32.31 -10.51 -1.29 20.52 .67 .53 931 685.6 64.6 -2.0 
~ I 71.20 30.57 -10.51 •. 1.29 18.78 .71 .57 918 685.3 64.5 
. -1.5 
71.40 28.99 -10.51 -1.29 17.20 .76 .bl 905 685.1 64.3 -1.0 
71.60 28.58 -10.51 -1.28 16.80 .77 .63 900 61i' •• 9 64.2 -0.5 
:" ~ 71.JO 28.67 -10.51 -1.28 16.!l9 .77 .63 899 684.7 64.1 0.0 
; t ~ 72.00 2/l.43 -10.51 -1.28 16.64 .77 .63 897 68'to t. 63.9 0.5 
- 12.20 29.02 -10.51 -l •• W 17.23 .76 .62 902 b!l4.2 63.8 1.0 
72.40 29.2.8 -10.51 -1.28 17.49 .15 .61 903 684.0 63.7 1.6 
\ . 72.60 29.04 -10.51 -1.28 17.25 .76 .62 899 683.8 63.5 2.1 
t l-- I 72.80 28.63 -10.51 -1.27 16.85 .78 .65 892 683.5 63.4 2.6 
, ! 
73.00 26.89 -10.~1 -1.27 17.11 .78 .64 893 683.3 63.2 3.1 
73.20 29.15 -10.51 -1.27 17.38 .76 .63 896 683.1 63.1 3.7 
i; 73.40 29.58 -10.51 .1.26 17.81 .75 .62 899 682.Q 62.9 4.2 
.. 173.60 29.01 -10.52 -1.26 17.23 .76 .63 894 682.6 62.7 'to 7 
73.80 28.77 -10.52 -1.26 17.00 .77 .64 892 682.4 62.6 5.3 
74.00 28.87 -10.53 -1.26 17.08 .76 .64 893 682.2 62.4 5.0 
38074.50 28.78 -10.57 _1.25 16.96 .. 16.77 -16.65 888 681.6 62.0 7.1 
75.00 27.27 -10.60 -1.24 15.43 .82 .70 871 681.0 61.5 8.5 
75.50 26.31 -10.63 -1.24 14.44 .85 .74 859 680.5 61.1 9.8 
76.00 26.21 .10.67 -1.24 14.31 .86 .75 855 679.9 60.7 11.2 
76.50 26.05 -lb.72. -1 .. 23 14.10 .87 .77 851 679.3 60.2 12.5 
77.00 26.05 -10.74 -1.22 14.08 .87 .77 848 678.8 59.8 13.9 
77.50 25.611 -10.B2 -1.22 13.65 .89 .79 842 678.2 59.3 15.2 ~ 71i.OO 25.79 -10.87 -1.21 13.71 .86 .79 841 677.7 58.9 16.6 
71i.SO 25.71 -10.93 -1.20 13.58 .89 .80 838 677.1 58 "~ 17.9 
79,00 25.19 -11.01 -1.20 12.98 .90 .82 830 676.5 se.o 19.2 
79.50 25.95 -11.06 -1.19 13.69 .88 .80 836 676.0 57.6 20.6 
80.00 26.57 -11.15 -1.19 14.23 .86 .78 840 675.4 57.2 21.9 
80.50 27.23 ~1l.22 -1.1d 14.83 .64 .7.6 845 674.9 56.9 23.2 
81.00 21.75 -11.29 -l.18 15.28 .82 .74 849 674.3 56.5 24.4 
81.50 28.06 -11.36 -1.17 15.52 .82 .74 848 673.7 56.2 25.7 
82.00 28.04 -11.45 -1.16 15.43 .82 .'15 844 673.2 55.9 27.0 
82.50 28.20 -11.53 -1.16 15.50 .82 .75 843 672.6 55.6 28.2 
83.00 21.69 -1l .• 61 -1'.15 14.93 .83 .77 836 672 .1 55.4 29.4 l 83.50 27.46 -11.60 -1.14 14.63 .84 .18 832 671.5 55.2 30.6 84.00 27.21 ··11.7'1 -1.13 14.2~ .85 .79 &27 671.0 55.0 31.7 84.50 26.98 -11.&7 -1. 12 13.99 .86 .&1 822 670.5 54.9 32.8 . .. ,~~ -. 85.00 26.77 -11.94 -1.12 13.70 .87 .82 817 669.9 54.8 33.9 
85.50 26.90 -12.01 -loll 13.78 .81 .82 817 669.4 54.8 35.0 
86,00 27.38 -12.08 -1.10 14.20 cas .81 820 668.8 54,8 36.0 ~ 86.50 27.08 -12.12 -1.10 l.:~.85 .86 .82 816 668.3 54.9 37.0 ~ 87,00 26.49 -12 .. 20 -1.10 13.19 .88 .84 808 667.8 55.0 37.9 , ! 
55 
!: 


























































































































































































































































































































































































































































































































































































































































































196i 51 (Explorer 9) 





























i 39.50 3.39 ' " , , 
40.00 3.19 
\ : 














I 38143.0q 2.98; 








46.60 3.03 , 














... 1.32 -0.15 
=l.32 -0.15 




















































e log Ps T 1T z a -0. 1T 0 
(OK) (Ian) (de g) 
1.80 -16.61 -lo.tl2 7£14 632.2 67.4 
1.15 .69 .84 777 631.7 68.1 
1.71 .70 .85 773 631.2 68.8 
1.10 .70 .ij6 772 630.1 69.6 
1.84 .66 .tl2 783 630.3 70.4 
2.02 .61 .78 198 629.8 71.2 
2.22 .56 .74 810 629.2 72.0 
2.42 .52 .10 822 628.7 72.8 
2.46 -16.52 -16.28 823 628.6 73.0 
2.60 .49 .24 832 628.4 73.3 
2,66 .47 .23 835 628.2 73.6 
3.02 .42 .18 852 628.0 73.9 
Z.Bo .45 .21 843 627.8 74.2 
2.77 .47 .23 831 627.6 74.5 
2.63 .48 .25 832 627.4 74.8 
2.64 .47 .24 833 621.2 75.1 
2.73 .46 .22 838 627.0 75.4 
3.22 .38 .15 860 626.7 75.7 
2.94 .43 .20 845 626.5 76.0 
2.28 .55 .32 810 626.3 76.3 
2.02 -16.60 -16.38 793 !>26.1 76.6 
2.04 ~61 .39 791 625.5 77.2 
1.97 .62 .40 786 625.n 77.9 
1.96 .62 .41 785 624.4 78.4 
20 00 .62 .41 786 623.8 79.0 
2.07 .60 .39 791 623.3 79.4 
2.25 .55 .35 804 622.7 79.8 
2.39 .53 .32 811 622.1 80.2 
2.35 .54 .34 806 621.5 80.5 
2.1r .58 .39 794 620.9 80.7 
2.00 .63 .44 780 620.3 80.9 
1.94 -16.65 -16.47 774 620.0 81.0 
1.96 .65 .47 775 619.8 81.0 
1.94 .65 .47 774 619.5 81.1 
1.90 .66 .47 772 619.3 81~1 
1.88 .66 .48 769 619.0 81.2 
1.85 .67 .49 768 618.8 81.2 
1.80 .6B .~o 764 618.5 81.2 
1.87 .67 .50 767 618.3 81.2 
1.89 .61 .50 768 618.0 81.2 
1.'H .65 .47 772 617.8 81.2 
2.14 .59 .41 789 617.5 81.1 
2.21 .5B .40 794 617.3 81.1 
2.32 .56 .39 798 617.0 81.1 
2.02 -16.64 -16.48 776 616.5 81.0 
1.68 .73 .57 750 615.9 80.8 
1.65 .73 .~7 749 615.2 80.7 
1.68 .72 .57 751 614.6 80.4 
1.73 .70 .55 756 613.9 80.2 
1.94 .65 .~l 771 613.3 79.9 
2.08 .62 .48 780 612.6 79.6 
2.14 -16.60 -16.46 785 612.4 79.4 
2.41 .55 .41 799 612.1 79.3 
2.59 .52 .37 809 611.8 79.1 
2.80 .48 .34 819 611.6 79.0 
58 
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Table 3 (cont.) 
1961 61 (Explorer 9) 
MJD _106 P 106 P 106p _106 P log Pe log Ps T z a'IT- a 0 6 -6 s . t a 'IT 'IT 0 , - (OK) (kIn) (deg) (deg) 
38163.50 5.88 -1.18 -0.12 4.~8 -16.16 -16.15 894 590.9 72.0 15.8 
64.00 5.70 .. 1.20 -0.12 4.38 .18 .18 887 590.4 72.5 16.4 
64.50 5.18 -1.21 -0.12 3.85 .24 .24 871 589.8 73.0 17.0 
65.00 '4.90 -1.23 -0.12 3.55 .27 .28 862 589.3 73.5 17.6 
65.50 4.84 -1.24 -0.12 3.47 .26 .29 856 588.8 74.1 18.0 
66.00 4.82 -1.26 -0.12 3.44 .29 .30 857 588.3 74.7 18.4 
66.50 It.70 -1.27 -0.12 3.31 .30 .31 854 587.8 75.4 18.7 
~' 67.00 4.69 -1.28 -0.12 3.29 .29 .31 854 587.3 76.1 19.0 67.50 4.75 -1.29 -0.12 3.34 .29 .31 855 586.8 76.8 19.1 
68.00 4.36 -1.30 -0.12 2.94 .35 .37 839 586.3 77.6 19.2 
68.50 4.59 -1.31 -0.12 3.16 .32 .35 847 585.8 78.3 19.2 
38168.80 5.27 -1.32 -0.12 3.83 -16.23 -16.26 870 585.5 78.8 19.2 
69.00 5.68 -1.32 -0.12 4.25 .18 .21 884 585.4 79.1 19.1 
69.20 5.53 -1 •. 32 -0.12 4.08 .19 .22 880 585.2 79.4 19.1 
69.4U 4.87 -1.33 -0.12 3.43 .26 .30 860 585.0 79.7 19.0 
69.60 4.80 -1.33 -0.12 3.35 .28 .32 855 584.8 80.0 18.9 
69.8U 4.74 -1.33 -0.12 3.29 .30 .34 850 ~84.6 80.3 18.8 
70.00 4.70 -1.33 -0.12 3.25 .31 .35 848 584.4 80.6 18.7 
70.20 4.65 -1.34 -0.12 3.19 .32 .36 846 584.3 80.9 18.6 
70.40 4.61 _1.34 -0.12 3.15 .32 .36 844 584.1 81.2 18.4 
-I' 
36170.5U 4.39 -1.34 -0.12 2.93 -16.35 -16.40 835 584.0 81.3 18.4 
71.00 3.97 -1.35 -0.12 2.50 .42 .47 817 583.6 82.0 18.0 
71.50 3.89 -1.35 -0.12 2.42 .44 .49 812 583.1 82.7 17.5 
i 72.00 3.83 -1.36 -0.12 2.35 .46 • !:I I 807 582.7 83.3 16.9 72.50 3.74 -1.36 -0.12 2.26 .48 • !:I 3 803 582.3 83.9 16.3 
73.00 3.65 -1.36 -0.13 2.16 .50 .55 798 581.9 84.5 15.5 
73.50 3.65 -1.36 -0.13 2.15 .50 .56 797 581.5 85.0 14.8 
74.00 3.74 -1.37 -0.13 2.24 .48 • !)4 801 581.1 85.5 13.9 ' . 
74.50 3.97 -1.37 -0.13 2.47 .43 .!)O 812 580.7 85.8 13.0 
75.0U ·4.13 
-1.37 ... 0.13 2.62 .40 .47 819 580.3 86.2 12.0 
75.50 4.16 -1.37 -0.13 2.65 .41 .48 818 579.9 86.5 1l.0 
76.00 4.1.6 _1.38 -0.14 2.64 .42 • !:I 0 815 579.6 86.7 9.9 
76.50 4.14 _1;38 -0.14 2.63 .43 .!)O 8P 579.2 86.9 8.8 
38176.80 4.07 -1.38 -0.14 2.56 -16.44 -16.52 809 579.0 87.0 8.1 
77.00 4.42 _1.38 -0.14 2.91 .38 .46 825 578.8 87.0 7.6 
77.20 4.80 -1.37 -0.14 3.29 .32 .40 840 578.7 87.0 7.1 
77.40 5.21 _1.37 -0.14 3.70 .26 .34 856 578.6 87.1 6.6 \. 
77.60 4.96 -1.37 -0.14 3.45 .29 .37 847 578.4 87.1 6.1 
,I 
17.80 5.24 -1.37 -0.14 :~.n .27 .35 854 578.3 87.1 5.6 
78.00 5.54 -1.37 -0.14 4.03 .24 .32 861 578.1 87.1 5.1 
78.20 6.07 -1.37 -0.14 4.56 .18 .26 878 578.0 87.1 4.6 
78.40 5.98 -1.37 -0.14 4.46 .18 .26 878 577.9 87.1 4.1 
78.60 5.23 -1.37 -0.14 3.71 .26 .35 854 577.7 87.1 3.5 
78.80 5.20 -1.37 -0.14 3.68 .28 .37 849 577.6 87.0 3.0 
38179.00 5.11 -1.37 -0.15 3.60 ... 16.29 -16.38 847 577.5 87.0 2.5 
79.50 5.01 -1.37 -0.15 3.50 .30 .39 843 577.1 86.9 1.1 
80.00 4.91 -1.37 -0.15 3.39 .32 .42 837 576.8 86.7 -0.3 ~ 
80.50 4.91 _1.37 -0.15 3.39 .33 .42 836 576.5 86.5 -1.7 
38181.00 4.94 -1.37 -0.15 3.42 -16.31 -16.41 839 576.2 86.2 -3.2 • 
" 
Bl.Z0 5.22 -1.37 -0.15 3.70 .27 • 37 849 576.1 86.1 -3.8 
Bl.40 6.02 -1.37 -0.15 4.50 .19 .29 872 576.0 86~O -4.4 
81.60 6.30 -1.37 -0.15 4.78 .16 .26 880 575.8 85.9 -5.0 
81.80 5.B9 -1.36 -0.15 4.37 .20 .30 869 575.7 85.7 -5.6 , ! 62.00 5.58 -1.36 -0.15 4.06 .24 .34 859 5i'5.6 85.6 -6.2 
'j 82.20 5.53 _1.36 -0.15 4.01 .25 .35 856 51'5.5 85.5 -6.B , 
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~, Table 3 (cont.) 
1961 61 (Explorer 9) 
r 
_106 p 106 P 106p _106 P 
'1 MJD 
log p log Ps T z a. -a. 0 -0 
I' 
s . t a .. e TI' TI' 0 1T 0 
~: , 
(OK) (km) (deg) (deg) 
! 
'\ 38182.50 5.45 -1.36 -0.15 3.93 -16.26 -lt~.;S6 854 575.3 85.2 
-7.7 
i 
-'r 83.00 5.43 -1.36 -0.16 3.91 
.26 .3" 851 575.0, 84.9 -9.2 
I 83.50 5'.46 -1.36 -0.t6 3.94 .27 
.38 850 574.7 , 84.5 _.10.7 
1 84.00 '5.28 -1.36 -b.16 3.76 .29' 
.40 843 ,574.4 1 84.0 -12.3 
, i 
-0.10 3.15 .37' .48 -13.9 
1',1 
84.50 4.68 -1~36 821 574.11 83
.6 
85.00 4.54 -1.36 -0.16 3.02 .391 .51 815 573.91 83.2
 -15.4 
'f 1 85.50 4.46 -1 ~36 -0.16 2.94 .411 '.53 809 573.6 
82.7 -17.0 
~~ 86.00 4.14 -1.36 -0.16 2.61 .47 .59 194 573.3 82.2 
.. 18.6 
.- (I 86.50 3.8J -1.37 -(J.16 2.28 .52 .64 779 573.0 81.8 -20
.2 
",,) ! 
L! ;S8181.00 1.06 -1.37 -0.17 5.52 -16.12 -15.95 891 57
2.8' 81.3 -21.8 
~i 
i' ~ 81.20 9.14 -1.37 .. 0.17 7.60 .. 15.9~ .80 940 572.J 81.1 -22.5 ~~ i 81.40 8.88 -1.37 -o.n 7.34 .91. I .8,2 935 572. , 80.9 -23 .• 1 .~ t I 81.do 7.96 .. 1.'3'7 -0.17 6.42 -16.04 I .88 913 ' 572.~ 80.7 -23.7 
rj 81.~O 6.93 -1.37 -0.17 5.40 .12 i .96 888 572.3 80.5 -
24.4 
r: 88.00 7.19 -1.37 -0.17 5.65 .1q .94 894 572.2 80.3 -25.0 
l· f i 88.20 7.24 -1.37 -0.17 5.70 .10 .94 894 572.1 80.1 
-25.7 
, 88.40 6.70 -1.37 ",O.l? 5.15 .15 .~9 879 572.0 79.9 -26.3 < 
88.60 6.44 -1.36 -0.17 4.90 .17 -16.01 813 571.9 79.7 -26.
9 
88.80 6.41 -1.38 , .. 0.17 4.87 .17 .01 872 571
,,8 79.5 -21.6 
, 38189.00 6.25 -1,~33 -0.17 4.75 -16.18 -16.42 870 571.1 79.4 -28.2 i . ~ 90.00 5.96 -1.33 -0.17 4.46 .21 .06 861 571.1 78.4 -31.3 
} : 
,i 5' j 
, 91.00 5.84 -1.34 ~0.17 4.33 .22 .07 856 
570.6 77.6 -34.4 
I j 92.00 5.66 ... 1.34 -0.17 4.14 .24 .09 851 570.0 76.8 -37.5 
;. , 
L,l 93.00 .5.61 -1.35, -0.17 4.15 .23 .09 851 569.5 
16.1 -40.4 
( ; 94.00 5.18 -1;.35, -0.17 4.25 .22 .08 854 568.9 15
.6 -43.3 
95.00 5.71 -1 .• 36 ~D.17 4.18 .22 .09 
, 851 568.3 75.2 -46.0 
96.00 5.20 -1.36 -0.17 3.67 .28 .16 832 5
67.7 75.0 -48.1 
91.00 4.93 -1.36 -0.17 3.40. .32 .19 821 567
.1 75.0 -51.1 
38197.20 4.96 -1.36 -0.17 3.43 -16.31 -16.19 82
3 566.9 75.0 -51.6 
91.40 4.94 .. 1.36 -0.17 3.41 .31 .19 822 566
.8 75.0 -52.1 
'- 91.60 4.92 -1.36 -0.17 3.39 .31 .19 821 
566.1 75.1 -52.5 
97.80 5.55 ... ~.~6 -0.17 4.03 .24 .12 844 566.5 75
.1 -53.0 
98.00 6.19 -1.35 -0.17 4.66 .17 .0.5 863 
566.4 75.2 -53.4 
98.20 6.50. -1.35 -0 •. 17 4.97 .15 .03 870 56
6.3 75.2 -53.8 
98.40. 6.14 -1.35 -0..17 4.62 .18 .06 860 566.2
 75.3 -54.3 
98.60 5.79 -1.35 -0.17 4.27 .20 .09 852 5
66.0 15.4 -54.7 
98.80 5.44 -1.35 -0.17 3.92 .24 .13 841 5
65.9 75.5 -55.1 
99.00. 5.59 -1.35 -0..17 4.0.7 .22 .ll 847 565.8 7
5.6 -55.5 
38200..00 5.01 -1.34 -0.17 3.50. -lil.29 -~6.19 823 565.1 76.2
 -57.3 
0.1.00 4.26 -1.34 -0.16 2.76 .40. .30 791 564
.4 77.1 .. 58.9 
0.2.00 3.50 -1.3.3 -0.16 2.02 .55 .45 148 563.7 78.1 -60.3 
0.3.00 3.13 _1.32 -0.15 1.67 .64 .55 721 5(>2.9 79.4 -61.3 
04.,00 3.17 -1.31 -0.14 1.71 .63 .54 723 562.2
 80.8 -61.9 
05.00 ,3.41 
! 
-1.29 -0.14 1.99 .55 .47 144 561.4 82.2 -6
2.3 
" 
38205.50 3.15 -1.28 -0.14 2.34 I -L6.41 -16.39 766 56
1.0 83.0 -62.3 
0.6.0.0 4.15 -1.26 -0.13 2.75 .39 .:H 789 560.6 83.8 -62.3 
0.6.50 4.49 -1.25 -O.13i 3.11 .33 .26 805 560..2 84.5 -62.1 
0.7.0.0 4 •. 17 -1.24 -D.13! 2.81 .39 .32 789 559.8 85.2 -61.
9 
07.50. 3 •. 86 -1.22 .. C.13i ~.51 , .44 .37 714 559.4 86.0 .. 61.6 I 
3820.8.00 3.78 -1.21 -0.12 2.44 -16.45 -16.39 710 559.0
 86.6 -61.2 
0.9.00 3.66 -1.19 -0.12 2.35 .47 .42 763 558.1 87.9 -60.2 
10..00 3.63 -l.lIt -0.12 2.37 .47 .42 763 557.2 89.0 "58.9 
11.0.0 3.71 .. 1.11 -0.11 2.49 .45 .41 769 556.3 89.9 -57.
3 
12.00 3.41 -1.07 -0.11 2.23 .51 .47 153 555.4 90.5 -55.4 
61 
Table 3 (cont.) 
1961 61 (Explorer 9) 
ii, 
MJD _106 it 106 P 106p _106 P log Pe log Ps T z a. -a. 6 -6 s . t a 1T 1T 0 1T 0 (OK) (km) (deg) (deg) 
38213.00 2.86 "1.02 -0.10 1.73 -16.63 -16.60 721 554.5 
91.0 -53.3 
38214.00 2'092 -0.96 -0.10 1.86 -16.60 -16.57 730 
553.5 91.2 -50,9 
14.50 '3.42 -0.93 -0.09 2.39 .48 .45 761 553.1 
91.2 -49.7 
15.00 4.21 -0.89 -0.09 3,22 .33 .31 801 552.6 
91.2 -48.4 
15.50 4.64 -0.85 -0.09 3.69 .27 .26 817 552.1 
91.1 -47.1 
; ..... 16.00 4.58 -0.81 -0.09 3.69 .27 .26 817 551.
6 91.0 -45.8 
16.50 4.60 -0.75 -0.09 ,.77 .26 .25 820 551.1 
90.8 -44.4 
17.00 4.12 -0.61l ... 0.09 3.36 .32 .31 803 550.6 
90.6 -43.0 
17.50 4.22 -0.60 -O.oa 3.53 .30 .30 808 550.1 90.4 -41.6 
18.00 4.13 -0.51 -0.08 3.54 .30 .30 808 549.5 
90.1 -40.1 
18.50 4.12 -0.4() -0.08 3.64 .29 .29 811 549.0 89.8 -38.6 
19.00 3 •. 98 -0.30 -0.08 3.60 .29 .30 810 548.5 
89.5 -37.1 
19.50 4.00 -0.20 -0.08 3.72 .27 .29 814 548.0 
89.1 -35,S 
20.00 4.12 -0.11 -O.OS 3.93 .25 .27 819 547.4 8B.7 
-34.0 
20.50 4.22 -0.02 .0.08 4.11 .23 .26 824 546.4 
88.3 -32.4 
21.00 4.13 0.01 _0.08 4.06 .24 .26 B22 546.4 
87.,9 -30.1:1 
21.50 3.98 0.01 -0.08 3.91 .26 .29 816 545.8 
87.4 -29.3 
22.00 3.66 0.01 -0.08 3.59 .30 .33 804 545.3 
86.9 -27.7 
22.50 3.67 0.01 -0.08 3.60 .30 .34 803 544.8 
86.5 -26.0 
23.00 3.48 0.01 -0.08 3.41 .32 .37 797 544.2 
86.0 -24.4 
23.,50 3.73 0.01 -O.Oti 3.66 .29 .34 805 543.7 85.5 -2
2.8 
24.00 3.82 0.01 -0.08 3.75 .28 .33 807 543.1 
85.0 .. 21.2 
24.50 3.83 0.01 -0.08 3.76 .27 .33 808 542.6 
84.5 -19.6 
25.00 3.74 0.01 -0.08 3.67 .28 .34 805 542
.0 84.1 -17.9 
25.50 3.96 0.01 -0.08 3.89 .25 .32 811 541.5 
83.6 -16.3 
26.00 4.21 0.01 -0.08 4.14 .22 .29 820 540.9 
83.1 -14.7 
26.50 4.98 0.01 -0.08 4.91 .14 .22 840 5
40.4 82.7 -13.1 
27.00 6.12 0.00 -0.08 6.04 .05 .13 867 539.8 
82.3 .. 11.5 
27 .50 7.46 -0.01 -0.08 7.37 -15.95 .03 896 539.3 
81.9 -9.9 
28.00 7.27 -0.02 -0.08 7.16 .96 .05 891 538.8 
81.5 -8.3 
28.50 6.88 -0.04 -0.09 6.76 .99 .08 882 538.2 
81.1 -6.8 
29.00 6.42 .. 0.09 -0.09 6.25 .. 16.02 .12 871 537.7 
80.a .. 5.2 
29~50 5.70 -0.21 -0.09 5.40 .08 .19 851 537.1 
80.4 -3.7 
30.00 5.29 .. 0.42 -O.O<i 4.18 .14 .25 835 536.6 80.2 -2
.2 
30.50 4.64 .. 0.61 -0.09 3.94 .22 .33 812 536.1 
79.9 -0.7 
31.00 4.94 -0,,73 -0.10 4.11 .19 .31 818 535
.5 79.7 0.8 
31.50 7.51 .. 0.81 -0.10 6.60 -15.97 .09 880 535
.0 79.6 2.2 
32.00 7.67 -0.87 .. 0.10 6.70 .96 .08 e82 534.5 
79.5. 3.6 
32.50 6.9'7 . -0.92 -0.10 5.95 .. 16.01 .14 865 533.9 
79.4 5.0 ... 
33.00 6.85 -0.96 -0.11 5.78 .02 .15 861 533.4 
79.4 6.3 r 
33.50 7.09 .. 1.00 -0.11 5.98 .01 .14 865 532.9 
79.4 7.6 
34.00 7,78 -1.04 .. 0.11 6.63 -15.95 .09 880 532.
4 79.5 8.9 
34.50 7.78 -1.07 -0.11 6.60 .95 .09 880 531.9 
79.6 10.1 
35.00 7.50 -1.10 -0.12 6.28 .97 .12 872 531.4 
79.8 11.2 
35,50 7.03 -1.13 -0.12 5.78 .. 16.01 .16 860 530.9 
80.1 12.3 
36.00 6.54 -1.16 .0.12 5.26 ,05 .20 847 530.4 
80.4 13.4 
36.50 6.49 -1.19 .. 0.12 5,18 .06 .21 845 529.9 
80,8 14.4 
37.00 6.23 -1.21 .0.13 4.90 .07 .23 838 529.4 
81.2 15.3 
37.50 6.26 -1.23 .. 0.13 4.90 .07 .24 838 528
.9 81.7 16.2 
38.00 6.29 "1.25 -0.13 4.91 .07 .24 837 528.4 
82.2 l.7 .0 
38.50 6.27 -1.2.7 -0.13 4.87 .08 .25 834 527.9 
82.8 17.7 
39.00 5.64 -1.29 -0.13 4.22 .15 .33 814 527.5 
83.4 18.4 
'. 
39.50 4.83 :"1.30 .. 0.13 3.40 .24 .43 788 527.0 
84.1 19.0 
40,00 6.85 -1.32 -0.14 5.39 .03 .22 844 526.5 
84.8 19.5 
40.50 9.17 -1.33 .. 0.14 7.71 .. 15.87 .05 893 526.0 85.
5 19.9 
41.00 10 • .06 -1.34 .0.14 8.58 .81 .00 908 525.6 
86.3 20.2 
41.50 9.20 -1.35 -0.14 7.71 .86 .05 892 525.1 
87.1 20.5 1 42.00 8.83 -1.36 -0.14 7.33 .88 .08 884 524.1 87.8 20.7 
42.50 8.83 -1.37 -0.14 7.32 .88 .08 883 524.2 8
8.6 20.7 
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Table 3 (cont.) 
i 1961 61 (Explorer 9) 
'\ 




_ t a e 1T 11" 0 11"0 ,J, .. (OK) (kIn) (deg) (deg) 
, " 38243.00 8.60 -1.38 -0.14 7.,08 
-15.90 -16.10 871 523.8 89.4 20.8 til 43.50 8.18 -1.39 -0.14 6.65 .93 .13 867 523.4 90.2 20.7 .,' 44.00 7'.86 
-1.39 -U.14 6.33 .95 .16 859 522.9 90.9 20.5 .. j j 44.50 '7.88 






}'I I 38245.00 7.91 -1.40 _0.14 6.3'8 
-15.95 -15.78 855 522.1 "I ' 46.00 8.15 -1.41 -0.14 6.61 .94 .77 857 521.2 93.5 19.1 f I: 47.00 7.131 
-1.41 -0.14 6.32 .96 .80 848 520.4 94.5 17.9 ~ I ! 48.00 "f. 51 
-1.41 -0.14 !)1'96 
.99 .83 837 519.6 95.4 16.5 i' , t ~ i 49.00 6.99 -1.41 -0.14 5.44 
-16.03 .88 822 518.8 96.0 14.8 '1 50.00 6.72 -1.41 -0.14 5.17 .06 .91 811 518.0 96.3 13.0 !"-"t i , Ii 51.00 6.61 -1.40 -0.15 5.06 .08 .93 805 517.2 96.5 10.9 1:1 ~! 52.00 6.33 
-1.39 -0.15 4.79 .11 .97 795 516.5 96.5 8.7 U 53.00 6.15 
-1.38 _0. ' t, 4.61 .13 ,-16 .. 00 786 515.1 96.3 6.3 , 54.00 5.92 -1.38 -0.15 4.39 .16 .03 777 515.0 95.9 3.9 i! ' 55.00 5.88 -1.37 -0.15 4.36 .16 .04 773 514.2 95.4 1.3 11 ; 56,00 5.95 -1.36 -0.15 4.43 
.15 .04 773 513.5 94.7 
-1.4 
.~} i ' 
!l 51'.00 6.42 -1.35 -0.16 4.91 .11 .00 783 512.8 94.0 
-4.1 58.00 7.39 -1.35 -0.16 5.89 .02 -15.92 803 512.1 93.2 
-6.8 fl \l 38250.20 7.65 -1.35 -0.16 6.15 -16.00 -15.90 808 512.0 93.0 
-7.4 
\ : 
; i 58.40 7.83 
-1.34 -0.16 6.33 .. 15.99 .89 811 511.8 92.8 ,·7.9 
) : 
58.60 7.84 ";1.34 
-0.16 6.34 810 92.7 1 ; .99 .89 511.1 
-8.5 i 58.80 8.35 
-1.34 -0.16 6.85 .95 .86 819 511.5 92.5 
-9.0 ~, ~ 59.00 8.86 
-1.34 -0.16 7.36 .92 .82 830 511.4 92.3 
-9.d t, ~ ; 59.20 9.53 -1.34 -0.16 8.03 .87 .78 842 511.3 9Z.2 
-10.11 
y ~ 59.40 10.05 -1.34 -0.16 8.55 .65 .76 850 511.1 92.0 
-10.71 
V: I: 59.60 10.73 
-1.3'+ -0.16 9.23 ~81 .72 861 511.0 91.8 -11.3i 
\' 
j' 59.80 10.59 -1.34 .0.16 9.09 .81 .73 860 510.9 91.6 
-11.8 60.00 10.62 -1.34 .0.16 9.12 .81 .73 859 510.7 91.5 
-12.4 60.20 10.49 -1.34 -0.16 8.99 
.82 .74 855 510.6 91.,3 
-12.9 60.40 10.03 
-1.34 -0.16 8.53 
.85 .76 847 510.4 91.1 -13.5 60.60 10-.38 
-1.34 -0.16 8.88 .84 .75 850 510.3 90.9 
-14.1 
" 
60.80 11.06 -1,.34 .0.16 9.56 .60 .72 860 510.2 90.7 ·14.6 61.00 lZ,22 
-1.34 -0.16 10.72 .74 .66 879 510.0 90.6 
-15.2 61.20 16.48 -1.34 -0.16 14.98 .58 .51 931 509.9 90.4 
-15.7 61.40 16.82 -1.34 -0.17 15.32 .57 .50 935 509.7 90.2 
-16.3 61.60 16.19 -1.34 -0.17 14.69 .59 .52 926 509.6 90.0 
-16.9 61.80 14.90 -1.34 -0.17 13.40 .64 .56 910 509.5 89.9. 
-17.4 6Z.00 lZ.Q3 
-1.33 -0.17 11.13 .12 .65 882 509.3 89.7 
-18.0 62.20 12.47 
-1.33 -0.17 10.96 
.73 .66 879 509.2 89.5 
-18.5 62.40 12.46 
-1.33 -0.17 10.96 .12 .65 879 509.1 89.4 
-19.1 62.60 12.29 
-1.34 -0.17 10.78 .73 .66 871 508.9 89.2 
-19.6 62.80 11. 78 -1.34 -0.17 10.27 .75 .68 869 508.8 89.1 
-20.2 
38263.00 11.29 -1.34 -0.17 9.78 -15.78 -15.71 860 508.6 88.9 
-20.7 63.50 11.12 
-1.34 -0.17 9.61 .79 .72 855 508.3 88.5 
-22.1 64.00 12.08 -1.34 -0.17 10.56 .74 .68 868 507.9 88.1 
-23.4 64.50 13.19 -1.34 -0.17 11.67 /.70 .64 882 507.6 87.s 
-24.8 65~OO 12.86 -1.35 -0.17 11.34 .71 .65 877 507.2 87.5 
-26.1 65.50 11.91 -1.35 -0.18 10.38 .15 .69 862 506.9 87.2 
-27.4 66.00 11.82 
-1.36 -0.18 10.28 .75 .70 860 506.5 86.9 
-28.7 66.50 11.65 -1.36 -0.18 10.11 .76 .71 856 506.2 86.7 -Z9.9 
" 
67.00 11.48 -1.37 -0.18 9.93 .76 .72 853 505.8 86.5 
-31.2 67.50 11.47 -1.37 -0.18 9.91 .76 .72 852 505.5 86.4 
-32.4 68.00 il.32 -1.30 .. 0.18 9.76 .77 
.73 848 505.1 86.3 
-33.6 68.50 ll.52 -1.38 -0.18 9.96 
.76 .72 850 504.1 86.Z 
-34.7 69.00 11.51 -1.38 -0.18 9.94 .75 .72 850 504.4 86.2 
-35.8 69.50 11.82 -1.39 -0.18 10.25 .73 .70 855 504.0 86.3 
-36.9 70.00 12.18 -1.39 -0.19 10.60 
.72. .69 858 503.6 86.4 
-37.9 
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Table 3 (00Dt.) 
1981 61 (Explorer 9) 
.MJD _106 P 106 P 106p _106 P log p log Ps T z a. -a. 0 -0 8 . t a e 1T 1T 0 1T 0 
i (OK) (Ian) (deg) (deg) ,. 
38270.50 11.40 -1.39 -0.19 9.82 -15.75 -15.72 846 503.3 86.5 -38.~ 
71.uO 10.53 -1.39 -0.19 8.94 .79 .77 832 502.9 86.8 
-39.S 
71.50 9~ 71 -1.40 -0.19 8.12 .83 .81 817 502.5 87.0 -40.7 
72.00 "9.43 -1.40 -0.19 7.85 .84 .83 813 502.1 87.4 -41.5 
72.50 9.34 -1.40 ... 0.19 7.75 .85 .83 811 501.7 87.7 
-42.2 
73.00 9.52 -1.40 -0.19 7.93 .83 .82 813 501.3 88.2 
-42.? 
73.50 9.20 -1. 4 0 -0.19 7.61 .85 .84 807 500.9 88.7 -43.6 
l 74.00 8.74 -1. 1/0 .0.19 7.15 .88 .87 1'77 500.5 89.3 -44.i 
, 74.50 8.42 ,-1.40 -0.19 6.82 .91 .91 787 500.1 89.9 -44.6 ~.,........ I 75.00 8.13 -1.40 -0.19 6.54 .92 .92 782 499.7 90.5 -45.0 
75.50 8.25 -1.40 -0.19 6.66 .91 .91 785 499.3 91.3 -45.3 
76.00 8.20 -1.40 -0.19 6.61 .91 .92 782 498.9 92.0 
-45.6 
76.50 8.12 -1.40 -0.19 6.53 .92 .93 778 498.5 92.8 -45.8 
71.00 8.09 -1.40 -0.19 6.50 .92 .94 176 498.0 93.6 -45.8 
77.50 a.l0 -1 .. 40 -0.l9 6.51 .91 .93 776 . 497.6 94.4 -45.8 
78.00 8.24 -1.40 -0.18 6.66 .90 .92 178 497.2 95.3 -45 •. 7 
78.50 8.06 -1.39 .0.18 6.48 .91 .94 773 496.7 96.1 -45.5 
79~OO 8.00 -1.39 -0.18 6.43 .92 .95 770 496.3 97.0 -45.3 
79.50 7.83 -1.39 -0.18 6.25 .94 .97 764 495.8 97.8 .44.9 
80.00 B.36 -1.39 -O.lt! 6.79 ,,90 .93 773 495.4 98.6 
-44.5 
80.50 9.01 -1.38 -0.18 7.45 .85 .89 785 494.q 99.4 
-43.9 
81.,00 9.30 -1.36 -0.18 7.74 .83 .88 788 494.4 100.2 
-43.3 
81.50 9.18 -'1.37 -0.17 7.64 ,84 .89 784 494.0 100.9 -42.6 
82.00 8.99 -1.37 .0.17 7.45 .85 .90 778 493.5 101.6 -41.8 
82.50 8.85 -1.36 -0.17 7.32 .86 .92 774 493.0 10Z.2 -~1.0 
83,00 8.79 -1.35 -0.17 1,27 .86 .92 772 492.5 102.7 -40.0 j 1 83.50 9.21 -1.35 -0.11 7.69 .84 .90 777 49Z.0 103.3 -39.0 j 84,00 9.76 -1.34 -0,17 d.26 .80 .87 784 491.5 103.7 -38.0 84.50 10.17 -1.33 ... 0.17 8.68 ,79 .69 787 491.1 104.1 -36.8 
85.00 9.90 -1.32 -p.17 8.41 .81 .72 779 490.5 104.5 
-35.6 I 38285.20 9.i)4 -1.32 -0.16 8.05 r15.a3 -15.74 712 490.3 104.6 -35.1 85.40 9.24 -1.32 -0.16 7.76 .05 .76 766 490.1 104.7 -34.6 
85.60 8.95 -1,,32 -0.16 7.47 .87 .78 760 489.Q 104.8 -34.1 
85.80 8.49 -1.31 -0.16 1.02 .90 .81 752 489.7 104.9 -33.6 
86.00 9.34 -1.31 -0.16 7.86 .84 .76 767 489.5 105.0 -33.1 
86.20 12.93 -1 .. 31 -0.16 11.46 .67 .59 815 489.3 105.0 -32.6 
86.40 1'6.21 -1.30 -0.16 14.74 .55 .48 849 489.1 105~1 -32.0 
86,60 23.70 -1.30 -0.16 22.24 .37 .30 911 488.9 105.2 . -31.5 
86.80 21,,33 -1.30 -0.16 19.67 .42 .35 893 488.7 105.2 -30.9 
87.00 19.78 -1.30 -0.16 18.32 .46 .39 879 488.5 105.2 -30.3 r 
1 
07.20 16.78 -1.30 -0.16 15.33 .54 .47 851 488.3 105.3 -29.8 
67.40 16.54 -1.29 -0.16 15.09 .55 .48 847 488.1 105.3 -29.2 
87.60 16.79 -1.29 -0.16 15.35 .54 .48 848 487.9 105.3 -28.6 
87.80 1~.90 -1.28 -0.16 15.45 .54 .48 849 487.7 105.3 -28.0 
88.00 16.52 -1.28 -0.16 15.09 .55 .49 845 487.5 105.3 -27.4 
88.20 16.65 -1.28 -0.16 15.21 .54 .49 844 487.3 105.3 -26.8 .~ 
88.40 16.78 -1.28 -0.16 15.35 .54 .49 844 487.0 105.3 -26.2 ., 
88.60 16.17 -1.27 -0.16 15.34 .54 .49 843 486.8 105.2 -25.6 1 I 88.80 16.76 -1.27 _0.15 15.33 .54 .49 842 486.6 105.2 -25.0 , 
" 89.00 17.73 -1.27 -0.15 16.31 .52 .47 849 486.4 105.2 -24.4 
,,1 
89.20 18.40 -1.27 -0.15 16.98 .50 .45 854 486.2 105.1 -23.7 
89.40 20.36 -1.26 -0.15 18.94 .45 .41 869 486.0 105.1 -23.1 
89.60 20.40 -1.26 -0.15 la.98 .45 .41 868 485.6 105.0 -22.5 
89.80 19.96 -1.26 -0.15 18.55 .46 .42 863 485.6 104.9 -21.8 
90.00 18.73 -1.26 -0.15 17.32 .50 .45 852 485.3 104.9 -21.2 
90.20 17.aZ -1.25 -0.15 16.42 .52 .48 843 485.1 104.8 -20.5 
90."0 16.28 -1.25 -0.15 l4.~8 .57 .53 827 484.9 104.7 -19.9 j 90.60 15.07 -1.25 -0.15 13.68 .61 .57 814 484.1 104.6 
-l9.2 j 90.80 15.00 -1..25 -0.15 l3.61 .61 .57 813 484.5 104.5 -18.5 .~ 
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IJ ~. Table 3 (cont.) .l;.1;EPRODUCmnXfr ' , ~Z)!-
if ORl'''·fNAL PAGE Il' r ' "" 1961 61 (Explorer 9) {.:~-,., ' () ·()';'J.~l. l' , ' , ' ( , tl i MJD _105 i> 105'i> 105 p. _105p log Pe log P T z a 1T -a0 6 -60 I El t a s 1T 1T • .(OK) (kIn) (deg) (deg) ... ..6.01 38291.00 1.67 -0.12 1.53 -15.56 -15.52 827 484.3 104.4 -17.9 91.50 1.96 _0.12 -0,01 1.82 .48 .45 849 483.7 104.1 -16.2 
it : 92.00 2.05 _0.12 -0.01 1.91 .47 .44 853 483.2 103.8 -14.5 
. n ! 
~I 92.50 2.02 _0.12 ... 0.01 1.1J8 .48 .46 847 482.7 103.5 .. 12.8 'y 
« ~ 93.00 2,.09 -0.12 -0.01 1.95 .46 .45 849 482.1 103.~ -11.0 
Hi 
I I I 
~i 38293.20 2.16 -0.12 -0.01 2.02 -15.45 "15.43 853 481.~ 103.0 ... 10.3 
f, 93.+0 2.25 -0.12 -0.01 2.11 .43 .42 858 481.7 102.8 _9.7 
" ! [ ! 93.!-0 2.42 -0.12 ... 0.01 2.28 .40 .39 868 481.5 102.r ";9.9 93.80 2.59 _0.12 -0.01 2.45 .36 .35 879 481.~ 102.5 ";8.3 
'-'·"1 94.00 2.94 -0.12 -0.01 Z.81 .30 .29 900 481.P 102.4 -1.6 ~ t i 
, ~ ! 94.20 3.38 ... 0.12 -0.01 3.25 .24 .23 922 480.a 102.2 -6.8 
., 94.0(+0 3.71 -0.12 -0.01 3.57 .20 .19 937 480.6 102.0 -6.l I, 94.60 3.59 _0.12 -0.01 3.46 .21 .21 931 480.4 101.9 -5.4 
iii 94.80 3.56 _0.12 -0.01 3.42 .22 .;a 926 480.2 101.7 -4.7 (1 - 95.00 3.60 _0.12 -0.01 3.46 .21 .21 927 480.0 101.6 .. 4.0 ft' H' 95.20 4.62 -0.12 .. 0.01 4.49 .09 .10 975 479.7 101.4 .. 3.3 I. 95.40 6.61 -0~12 ..0.01 6.47 -14.94 -14.94 1046 479.5 101.2 .. 2.6 ~, 
It' 95.60 4.60 .. 0.12 -0,01 4,46 -15.11 -15.11 968 479.3 101.0 -1.9 
a 95.80 2.81 ... 0.12 -0,01 2.67 .33 .:;4 879 479.1 100.9 -1.2 
~ 96.00 1.17 .. 0.12 _0.01 1.64 .55 .56 809 478,~ 100.7 -0,5 r. 
it 96.20 1.76 _0.12 _0.01 1.63 ,56 .57 806 478.!? 100.5 0.2 ~ . 
1\ 96.40 1,97 _0.12 .. 0,01 1.84 .51 .52 820 478.5 100.4 0.9 96.60 2.12 .. 0.12 ... 0,01 1.98 .47 ,49 830 478.2 100.2 1.7 
9b~80 2.30 _0.12 _0.01 2,17 .43 ,45 842 478,0 100.0 2.4 
38297.00 2.42 _0.12 -0.01 2.29 -15.40 -15.42 850 471.8 99.8 3.1 
97.~0 2.47 -0.12 .. 0.01 2,33 .39 .41 851 417.3 99.4 4.8 
98.00 2.34 _0.12 .. 0.01 2.21 .41 .36 842 416,8 99.0 6,6 
98.50 2.03 -0.12 .. 0.01 1.89 ,49 .44 818 476.2 98.6 8.4 
99.00 1.94 _0.12 -0,01 1.81 .51 .46 810 475.1 98,2 10,1 
99.50 1.90 _0,12 -0.01 1.76 .52 .48 803 475.2 97.8 11.9 
38300.00 2.19 _0.13 -0,01 2.05 .45 .41 823 474.7 97.5 13.6 
00.50 2.41 _0,13 _0,01 2.27 .40 .37 835 474.1 97.1 15.3 
01,00 2.22 .. 0.13 -0,01 2.08 .44 .41 821 473,6 96.8 17.0 
01.50 2.04 _0.13 _0.01 1.90 ,48 .46 B06 473.1 96,S 18.7 
02.00 1,92 _0.13 _0,01 1.77 ,52 .49 795 472,6 96,3 20.3 
02.50 1.73 _0.13 -0,01 1,58 ,57 .55 779 472.1 96.1 22.0 
03.00 1,52 _0.13 .. 0.01 1.31 .63 .62 759 471.6 95.9 23.6 
03.50 1,40 _0~13 -0,01 1.26 .67 .66 747 471.:1 95.8 25.2 
04.00 1.29 .. 0.13 -0,01 1.14 .72 .71 733 470.6 95.7 26.1 
04.50 1.20 _0.13 -0.01 1.06 .75 .15 724 470.'1 95.6 28.2 
05.00 1.21 _0.13 .. 0.01 1.06 ,74 .75 724 469.6 95.6 29.7 
05.50 1.30 _0,13 -0,01 1.15 .70 ,71 733 469.2 95.7 31.1 
06.00 1.36 _0.14 -0.01 1,21 .67 .69 738 468.i7 95.8 32.5 
06.50 1.45 _0,14 ._0,01 1,30 .64 .65 746 468.2 96.0 33.8 
07.00 1,50 .. 0.14 _0.01 1,35 .62 .64 149 467.7 96.2 35.1 
07,fjO 1,56 _0.14 -0.01 1.40 .60 .62 753 467.:3 96.5 36.4 
08.00 1.59 -Q.14 -0,01 1.44 .58 .61 756 466.,8 96.8 31.5 08,~0 1.59 _0,14 :-0.01 1.44 .58 ,61 154 466.4 97.2 38.7 
09.00 1,60 .. 0.14 ~0.01 1.44 .58 .62 753 465.9 91,7 39.7 
09.50 1.74 -0.14 ... 0.01 1.59 .53 • !:I 7 765 465.5 98,2 40,7 
10.00 1.99 _0.14 _0.01 1.84 .46 .50 784 465.0 98,7 41.6 
10.50 2,25 _0,14 -0.01 2.10 .40 .44 801 464.6 99.4 42,S 
11.00 2.32 _0,14 -0,01 2.16 .39 .35' 802 464.1 100.0 43.2 
11.50 2.06 .. 0,14 -0.01 1.91 .44 .41 784 463.7 100.7 43.9 
12.00 2.01 .. 0.14 -0.01 1.85 .45 .43 179 463.3 101.5 44.5 
12.50 2.23 .. 0.14 .. 0.01 2,08 .40 .38 793 462.8 102.3 45.0 
13.00 2.52 .0.14 -0.01 2.37 .34 .32 809 462.4 103.1 45,4 
13.50 2.80 .0.14 .. 0.01 2.64 .29 .28 823 462.0 103,9 45.7 
65 
Table, 3 (cont.) 
1961 61 (Explorer 9) 
MJD _105 P 10& P 105 p. _105 p log P
e 
log P
s Trr z .Q. TT -a0 6 -60 s t a TT • 
1(°1() (Jan) (deg) (deg) 
38314.00 3.10' .. 0.14 .. 0~01 2.95 
-15.24 -15.23 838 461.6 104.7 46.0 14.50 3.43 .. 0.14 -0.01 3.27 .20 .19 851 461.2 105.6 46.1 15.00 3.48 _0.14 
-0.01 3.33 .19 .19 852 460.8 106.4 46.2 15.50 3.40 _0.14 .. 0.01 3.25 .21 .20 846 460,4 107.2 46.2 16,00 3.30 -0.14 _0.01 3.15 ,22 ,22 839 460,0 108.0 46.0 16.50 ,3.30 _0.13 
-0.01 3.16 .22 .22 838 459.6 108.7 45.9 17.00 3.28 _0.13 -0.01 3.13 ,23 ,2t~ 834 459.2 109.5 45.5 17.:'0 3,23 -0 •. 13 -0.01 3.09 .24 .25 B29 458~a 110.1 45.2 la.OO 3.17 _0.13 .. 0.01 3.03 025 .26 825 '158.4 110.8 't4.7 .... ~ 18.50 3.03 -0.13 -0.01 2.89 ,27 .29 816 458,1 111.3 44.2 19,00 2.87 .. 0.13 -0,,01 2.73 .30 .32 806 457,7 111.8 43.6 19.50 2.68 .. 0.13 -0.01 2·.54 .34 ,36 793 457 0 3 112.3 42.9 20.aO 2.67 -0,13 -0.01 20 53 .34 .37 790 456.9 112.7 42,2 20.50 2.74 _0.13 -0.01 2.60 .33 .36 79';. 456.6 113.0 41.4 21,00 2.86 .. 0.1.2 -0.01 2.72 .32 ,35 797 456.2 113.3 'to.5 21.50 2.94 _0.12 .. 0.01 2.80 .30 .34 799 4!35.9 U3.5 39.6 22.00 ?o.OO _0.12 
-0.01 2.87 .29 ,33 . 801 455.5 
-113.7 38.6 22,50 3.06 -0 .. 12 -0.01 2.93 .28 .32 80't 4!>S.2 113.8 37.6 23.00 3.15 _0.12 -0.01 3,02 .26 .31 BOB 45,().8 1,13.8 36.5 23.50 3.09 -0,12 -0.01 2.97 .27 .32 80'+ 454.5 113.8 35.4 24,00 2.87 _0,12 
-0.01 2.75 .31 .36 791 454.2 113.8 34.3 24.50 2.52 
-0.11 -0.01 2.39 .38 .43 . 771 453.3 113.7 33.1 25.00 2.32 -0.11 -0.01 2.20 041 .47 760 453.5 113.5 31.9 
38325.'20 2.50 ~O,11 -0.01 2.38 .. 15.38 -15.44 769 453 0 4 113,4 31.4 25.40 2.46 -0.11 -0.01 2.33 039 .'t5 766 453 0 2 113.3 30.9 25.60 2.42 _0.11 
-0.01 2.30 e39 .. '15 76'~ 453,1 11302 30,3 25.80 2.29 _0,11 .. 0.01 2.16 .42 .','8 757 45J o O 113.2 29.8 26.00 2.73 _0,11 .0 0 01 2.61 033 0 3 1 781 452.8 113 0 0 29.;1 26.20 4.410 _0.11 -0.01 4.08 ~13 .11 Bl f6 "152.7 112 e9 2S.8 26,40 6.1 It 
-0.11 -0.01 6.02 -14.96 -14.94 911 452 0 6 112 .. 8 28.3 26.60 6.07 _0,11 -0.01 5.95 .96 09'1 909 452 0 5 112.7 27.8 26,80 6.02 .. 0.11 -0.01 5.90 .96 ,95 907 It52 .. 3 112 .. 6 27.2 27.00 4.34 ... 0.11 _0.01 4.22 
-15011 -15.10 850 452.2 1.1.2.5 26.7 27.'=!O 4.10 _0.11 _0.01 3.99 .14 .12 841 452.1 112.3 26.2 27,40 3.27 _0,11 -0.01 3.15 024 .22 807 451.9 112.2 25.6 27.60 2.63 _0.'10 
-0.01 2.51 .34 .33 775 't51.8 112.1 25.1 27,t30 2.04 _0;10 .. 0.01 2.72 .31 .30 784 't51.7 111.9 24.5 
38328.00 2.50 -0.10 -0,01 2.39 -15.37 -15,35 768 4!H.6 111.8 24.0 28.50 2.37 -0.10 -0.01 2.26 .. 39 .38 760 451 0 3 111.4 22.6 29.00 2.27 .. 0.10 -0.01 2.16 .41 .40 753 'tSO,9 111.0 21.2 29.50 2.25 -0.10 -0,01 2.14 .42 .'t 1 751 450.6 110.5 19,7 ; , 30.00 2.1.5 
-0.1 0 -0.01 2.04 .44 .'t4 7',4 450.3 1l0.l 18.3 30.50 2.22 -0.10 -0.01 2.ll .43 .'13 747 450.0 109.6 16.9 ~ r t 31,00 2.40 -0.10 -0.01 2.30 ,38 .39 758 449.7 109.2 15.4 
38331.20 2.81 -0.09; -O.O~ 2.71 -15.31 .. 15.31 780 44906 109,0 1, •• 9 31.40 3.14 .. 0.09 -0,01 3.04 .26 026 795 449.4 100.8 14.3 31.60 3.28 ... 0,09 -0.01 3.18 .24 ,25 800 449.3 108.6 13.7 31,80 3.69 _0.09 .. 0.01 3.59 .18 .19 319 449.2 10B.4 13.1 32.00 10.00 _0.09 
-0.01 9.89 .. 14.73 -14.14 997 449.1 108.3 12.5 32.20 6.75 -0.09 -0.01 6.{)5 .90 .91 921 449.0 10S.1 11.9 32,40 6,37 
-0.09 -0.01 6.27 .93 .94 909 448.8 107.9 11.4 32.60 5.49 _0.09 
-0.01 5.38 -15.00 -1~.01 881 448.7 107.7 10~8 32.80 4.82 _0.09 
-0.01 4.72 .07 .08 8S8 4,(10.6 107.5 10.2 33.00 2.89 
-0.09 -0,01 2.79 ,,30 
.31 781 448~5 107.3 9.6 33.20 3.20 -0.09 -0.01 3.10 .25 ,26 795 448.3 107.2 9.0 
-1 33.40 2.47 -0,09 -0.01 2.37 .37 .38 160. 448.2 107.0 8.5 -~ 33.60 2.46 -0.09 -0.01 2.36 .36 ,38 760 448.1 106.8 7.9 
--; 
-, " 66 , l 
f 
? 
'·_a'~>t~~'&"'j::1'-':'~="':::-.:h"'~~""-~"",-'ilL..:n....~"",_c">_,'i~=~~.,,, .. ,I~.r, __ ~.o:. .~ ex..: -"-'".. :>,:-t_!' _ ~" __ ~_ r -"-"" 
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Table- 3 (cant.) I 
1961 &1 (Explorer 9) ! ~ MJD _105 P 105. :it 105 P. _105 p logp
e log Ps T'II' z all'-~ li 11' -°0 
, 
s t a 
1 '(OK) (km) (deg) (deg) 
I, 
! I 38333.80 2.51 .. 0.09 .. O~Ol 2,ltl 






38331,,00 2.52 .. 0.09 .. 0.01 2.42 .. 15,35 
-15.37 763 447.8 106.4 6.7 
34,50 2,12 .. 0,09 
-0.01 2,62 ,32 ,34 174 447.5 106~O 5.3 35,00 2.91 .. 0,09 .. 0.01 2.81 .28 ,30 
-/84 447~2 105~6 3.9 ~ 35'150 -3,08 .. 0.09 -0,01 2.98 ,25 ,28 792 446.9 105~2 2.4 36,PO " 3.34 .. 0.09 -0,01 3,25 .21 .23 805 446.6 104,9 1.0 36,SC) , 3.25 _0.09 ... 0.01 3.15 ,22 ,25 801 446.2 104,5 
-0,3 
37,00 3.10 .. 0.09 .. 0,01 3,00 ,24 ,on 795 445,9 104.2 "'1.7 
37 ,51) 2.98 _0,09 .. 0.01 2.88 ,25 ,29 789 445,6 104.0 -3,1 38.00 2.95 _0.09 .. 0,01 2,86 ,25 ,29 788 445.3 103.7 .. 4.'t 
~~ .... 38,50 2.95 _0,09 .. 0.01 2,85 ,25 ,30 788 444,9 103.5 
-5,7 
39.()0 3,05 _0,09 .. 0,01 2.95 .23 ,28 793 444.6 103,4 .. 6.9 39.jO 3.33 _0.09 .. 0,01 3,23 .19 ,24 807 444.3 103,3 
-8.2 
40. ,0 3.66 _0.10 
-0.01 3,56 
.14 





38340.20 3.77 _0.10 _0.01 3.66 
-15.12 -15,17 827 443,8 103.3 
-9.8 
40,4;0 3.91 _0.10 
-0.01 3.80 ,ll 
.16 833 443.6 103,3 
-10.3 
40,60 4.30 _0.10 
-0.01 4.19 .. 06 
.11 848 443,5 103.3 -10.~ 40,80 4.80 .0.10 .0.01 4.69 .01 .06 866 443,4 103.3 -l1,i 
J; 
41.00 5.14 _0.10 _0.01 5.03 .. 14.98 
-14.96 877 443,2 103.4 -11.6 41.20 5.09 _0.10 -0.01 4.98 .98 .96 875 443.1 103.4 -12,1 41.40 5.03 .0.10 _0.01 4.92 .99 
.97 873 442,9 103.4 .. 12.5 
41.60 4.60 _0.11 
-0.01 4.48 
-15.03 .. 1:>.01 858 442,8 103.5 
-12 .. 9 
41.aO 4.60 _0.11 .0.01 4.48 
.03 .01 858 . 442.6 103.6 .. 13,3 42.00 4.49 .. 0.11 _0.01 4.38 .04 .O~ 854 442.5 103,7 
-13.7 
42.20 4.30 .. 0.11 -0 0 01 4.1a 
.06 .04 847 442.3 103.8 -14.1 
~ 
42.40 4.09 .. 0.11 -0.01 3.97 .08 .06 839 442.2 103.9 -14.5 . 
42.6Q 4.26 _0 .. 11 _0-.01 4.14 
.06 .05 845 442.1 104.0 
-14.9 
42.80 4.59 _O.ll 
-0.01 4,46 
.03 .01 856 441.9 104.1 
-15.2 
43.00 4.75 -0,,11 -0.01 4.62 
.01 .00 862 441.8 104.2 -15.6 t 
43,201 4.54 _0.11 
-0.01 4.41 
.03 .02 855 441.6 104.4 
-15.9 
43.40 4.26 ... 0.12 -0,01 4,13 ,06 
.05 845 441.5 104.5 
-16.3 
43,60 4.11 _0.12 -0,01 3.98 ,08 
.06 839 441.3 104,7 
-1.6.6 
43.80 4~07 _0.12 
-0.01 3.94 
.08 .07 837 441.2 104.9 
-16.9 38344,00 3,97 _0.-12 
-0.01 a.B4 
-15 .. 09 -1 ~.O8' 833 441,0 105.1 .. 17~2 44.50 3.83 .. '0,12 -0,01 3.69 
.ll .10 827 440.6 105.6 .. lh9 
45.00 3.72 .. 0.12 _0,01 3.59 
.12 .ll 822 440.2 'l06.1 .. 18.5 t, 
45.50 3.62 .. 0.'13 .. 0.01 3.49 
.13 .13 818 439.8 10b.R. ... 19~1 46.,00 3.48 .. 0.13 .. 0.01 3.34 .14 .15 812 439.4 107.4 .. 19~5 ff 
46.50 3.33 _0.13 
-0.01 3.19 .16 
.17 804 439.0 108.2 .. 19.9 '! 
47.00 3.22 _0.13 .. 0,01 3.08 
.18 .19 799 438.6 108.9 .. 20.2 " 
47.50 ,3.16 .. 0.13 -0.01 3.01. 
.19 ,20 795 '>38.2 109.7 
-20.4 
n 48.00 3.16 .. 0.13 .. 0.01 3.01 
.19 .21 795 437,8 110.6 .20.5 
ii 48.50 3.29 .. 0.13 -0.01 3.14 
.17 .19 800 437,3 111.4 .. 20.5 
II 
II 49,00 3.29 _0.13 .. 0.01 3.14 
.16 .19 800 436.<:1 112.3 -20~5 
II 
38349.20 3.24 .. 0.14 .. 0.01 3.09 
-15.17 -15.20 797 436.;7 112.6 -20.4 
~ 49.40 3.17 .. 0.14 .. 0.01 3.03 
.18 .21 195 436.6 112.9 .. 20.3 
, 
49.60 2.95 _o.14 -0.01 • 2.80 
.21 .25 184 436.4 113.3 
-20.2 
49.ao 2.95 -0.14 -0.01 2.80 
.21 .25 783 436.2 113.6 .. ,0,1 50.QO 3.01 .. O.l~ .. 0.01 2.86 ,20 ,24 786 436.0 11:;,9 .. 20.0 50'ZiO 3.20 .. 0.14 ;'0.01 3~05 .18 .21 794 435.8 114.3 
-19.9 
50,4:0 3.33 .. 0 .. 14 -0,01 3.18 .16 .20 800 435.7 114.6 .. 19.1 
" 
50.60 3.92 .. 0.14 .. 0,01 3.77 
.08 
.12 825 435.5 114.9 
-19.5 
50,80 4.92 .. 0.14 -0,01 4.77 
-14.98 .01 862 ',35.3 115.2 .. 19,4 
51.00 4.96 _0,14 
-0,01 4,81 ,97 
.01 864 435,1 115.6 .. 19.2 
j 
51.20 4.45 _0,14 
-0.01 4.30 
-15,02 .07 844 434.Q 115,9 .. 19.0 1 
51.40 4,40 .. 0.14 -0,01 4.25 ,03 
.08 840 434.7 116.2 .18,7 1 
67 
,,'~JL'~ ~:4.~::·~:';7:~C:·:C·:";:;''''r!'';::' :;::::;g, ,~"::J:w;-;§I¥j'''''=l\l!IJ',*¥¥·' ,~, . t !Ii. 
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I Table,3 (cont.) 
I 1961 61 (Explorer 9) MJD -105 P lOS. P 105 P. _105 p log Pe log Ps ,TTl' z a.TI' -a.o o -00 s t a TI' • ~ I !(OK) (Ian) (deg) (deg) 38351,,60 3,67 -0.14 -O~Ol 3,54 .. 15,11 ,-15,16 811 434.6 116,5 -18,5, J 51.80 3,,54 -O.l't -0,011 3.38 ,13 , ,18 805 434.4 116.8 -18.2 ' .j fii 52.00 3
1
,40 .. 0.14 .. 0,01 3.25 ,IS ,20 800 434.2, 117.0 .. 18,.0 
~ ! 38352,50 I -0,01 -15.14 -15.4W -17.2 .1 3,41 ~0.14 3.32 801 433.7 117,7 ~i 53,00 ,31,36 ':'0.14 -9,01 3.21 .16 .~2 796 433.2 U8,3 -16,4 rl 53,50 31,3,+ .. 0.14 -0.01 3.19 ,16 ,22 794 432.8: l18.9 ... 15.5 
'j 54.00 31.33 ~0"14 .. 0,01 3.18 .16 .24 791 432.3( 119,4 ... 14,5 L 
\1 54.50 3.2~ ':"0.14 -0.01 3.10 .18 .25 785 431,8i 119.8 -13.5 
'J ~'i > 55.00 3.25 -0.14 -0,01 3.10 .18 .26 783 431.3! 120.1 -12,4 I' 
r~'''' ,~ 55.50 3.43 -0,14 _0,02 3.26 ,16 .~4 790 430.8: 120,4 -11.2 H r; 56,00 3.73 _0.14 -0.02 3,58 .12 ,21 801 430,3: ~20.7 -10,0 p 
., 56.50 3.89 -0.14 -0.02 3.74 ,11 .02 805 429,8' 120.8 -8.7 li 
ti 57,00 3,90 -0.14 -0.02 3,75 ,11 .03 802 429.~ ~20,9 -7.3 Ii d 38357.20 3.95 -0.14 -0.02 3.80 -15,11 -15.03 803 429.1 ' 120.9 -6.8 J' H ... 
. I) 57.40 4,03 -0.14 -0.02 3.88 .10 .02 806 428.9 120.9 -6.2 11 57.60 4.29, -0a'14 _0.02 4.14 .07 .00 815 428.7 120.9 -5.7 f.f 
U 57.80 4.621 -0.14 _0.02 4.47 .04 -14'.97 826 428.4 120.9 -5.1 
1"\ 58,00 5.22\ -0.14 .. 0.02 5.07 -14.98 .91 845 428.2 120.9 -4.5 I' 
.J 58.2Q 5.17i .. 0.14 -0.02 5.02 .99 .92 843 428.0 120.9 -3.9 II 58.40 4.88
' 
-0.14 .. 0.02 4.73 .. 15.02 .95 833 427,8 120.9 -3.3 tl 58.60 4.78 _0.14 -0.02 4.63 .03 .96 827 427,6 120.8 -2.7 Ii 58.80 4.64 • .0.14 -0.02 4.49 .05 .98 82J 427.4 120.8 -2.1 It "~I i l 59.00 4.20 -0.13 -0 • .02 4.05 .09 -15.03 804 427.2 12.0.7 -1.5 t{ 59.20 3.88 • .0.13 -0.02 3.73 .14 • .07 79.0 427.0 120.6 -.0.9 H l Ii 59.4.0 3.99 -0.13 .0.02 3.84 .13 • .06 793 426.8 120.6 -0.3 -~ h 59.60 3.67 -.0.13 .0.02 3.52 .16 .10 781 426.6 120.5 0.4 
" 
59.80 3.73 -0.13 • .0.02 3.58 .16 .10 782 426.4 120.4 1.0 
r. {I 
\ \i 3836.0,.00 3.50 -.0.13 -0.02 3.35 -15.19 -15,13 772 426.1 120.3 1.6 , 
n 60.50 3.49 -0.13 -0 • .02 3.34 .19 .14 769 425,6 120.0 3.2 l' 
!~ 61 • .00 3.53 .. 0.13 -0.02 3.38 .19 .14 769 425.1 119.7 4.9 t, 61.50 3.43 -0.13 _0.02 3.28 .21 .16 763 424,6 119.3 6.5 ' ij 
[' 62".00 3.33 _.0.13 .0 • .02 3.19 .22 .18 757 424.0 119,0 8.2 r: 62,50 3.47 .. .0.13 .0.02 3.32 .21 .17 761 423.5 ll8.5 9.9 1', 1; 
H 38363,00 3.76 -0.13 -0.02 3.61 -15.17 -15.14 771 423 • .0 llB.l 11.6 r 63.20 3.83 -0.13 -.0,02 3.69 .16 .14 774 422.7 117.9 12.3 ,. 
I' 63,40 3.88 -.0;13 .0.02 3.74 .16 .13 774 422.5 117.7 13.0 1: , 
r- 63.60 4.11 ';'0.13 .0.02 3.97 .13 .11 782 422.3 117,6 13,7 
f: 63.80 4.35 _0.13 _0.02 4.20 .10 • .08 791 422.1 117.4 14.4 64 • .00 3.97 -.0.13 -0.02 3.83 ,14 .13 777 421.9 117.2 15.1 
61 •• 20 3.93 ~O.13 
.. 
-.0.02 3.79 .15 .14 773 421.7 117.0 15.8 {; 64.40 3 .• 68 -:0.13 .-.0 • .02 3.54 .19 .18 762 421.5 116.8 16.5 
l 64.60 3.43 -0.1.3 _0.02 3.29 .22 .21 75~ 421.3 116.6 17.2 J 1- 64.8.0 3.24 -O.~3 -.0.02 3.10 .25 .24 743 421.0 116.4 17.9 r; 
, 65 • .0.0 3.39 -O.B -0 • .02 3.25 .23 •. Z2 749 420.8 116.2 18.6 
f.: 65.20 3.48 -0.i3 -0.02 3.34 .21 .21 752 42.0.6 116,0 1g e3 i) 1 
t· ~ 65.4.0 3.54 -0.~3 ... 0.02 3.39 .21 .20 154 42.0.4 115.8 20.0 i 1 i l ~. :1 38365.50 3 .. 63 -O.li3 -.o.02i 3.49 .. 15.2.0 -15.19 757 420.3 115.6 20.3 .~ ~ 
., 66 • .00 i 4.21 .0.li3 _O.Oli 4.13 .12 .12 780 419,8 115.1 22 .• 1 
'I " i- 66.50 5.01 .0.li.3 _0.01 4.87 .05 • .05 803 419.2 114.6 23.8 " 67.00 4.94 .. Oe1i3 -.0.01 4.80 .05 • .06 80.0 418.7 114.1 25.6 L ., 
E \ 67.150 4.65 • .0.13 .0.01 4.51 .08 .10 788 418.2 113.6 27.3 'j 1" 68.00 4.58 _0.12 -.0.01 4.44 .09 .11 785 417,7 113.1 29.1 I ..... : , 68.50 4,59 _0.12 -.0 • .01 4.45 .09 .12 18.3 417.2 112.6 30.8 f' 
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Table· 3 (cont.) 
\i 
H J961 61 (Explorer 9) ,. ii 
"" U 
'-105 P lOS, P 105 P. _105 p o -00 i\ }.fJD, log Pe log Ps JT'IT z a.'IT-~ I, s t a 'IT . 
it 
'J(OK) (km) (deg) (deg) 
\1 
iI .Iio~ It 38370,00 4.30 -0,12 -O~Oil :4,16 -15,12 ~U,16 769 415,6 111,2 35,8 If 
'I 
H 70,50 4.18 -0.12 .0.0;1 4.04 ,14 ,09 763 415.1 110.8 37.5 
\j 71,00 4.22 .0.12 .0,01 4.08 ,lit ,09 761t 414,6 110,5 ! 39,1 71,50 4.25 _0.12 .. 0.01 4.12 .13 ,09 76 It 414,1 110.1 ' 40,7 
)1 72.00 4.40 -0.12 -0~01 4,26 ,12 ,08 768 413,6 109.8 42.3 
ii 72.50 .4.20 .. 0.12 ,,".Q,Ol 4.07 .14 .11 761 413.1 109.6, 43.9 i! 
it 
il 38376.00 3.97 -0.12 .. 0.01 3.84 .. 15,15 ,,15,15 750 409,8 109.3 53.5 " n 1; 76,50 4.06 -0.12 -0.01 3.92 ,13 ,14 754 409.4 109.6 54.7 
! Ii 77.00 4.09 -0.12 .. 0,01 3.96 .13 .14 755 408,9 109.8 55.8 1 I~"":' 
, It 77,5() 4.30 _0.12 .. o,eH 4,16 .10 .11 762 408.5 110.2 56.8 H 
" 78.00 4.6~ _0.12 ' .~,Ol 4,50 .06 ,08 774 408.0 110.6 57.8 I' , 
1I 78.50 4.60 _0.12, .0.01 4.47 ,06 .U8 773 407.6, 111.1 58.6 
H 79.00 4.05 .. 0.12 .. 0.01 3.92 .12 .14 , 754 407.2 1 111.6 59.4 
\; 79,50 3.8S ... 0.12 ... 0.01 3.75 .14 .17 747 406,8 112.2 60.1 
V- 80.00 3.55 ",0.12 .. 0.01 3.42 .17 ,21 734 406.3 112,8 60~7 
ii 80.50 3.46 ~0.·12 .. 0,01 3.33 .19 .23 730 405.9 113,5 61.3 
81.00 3.33 ,.0.11 _0,01 3.20 .20 .25 724 405.5 114,3 61.7 
r 81.50 3.24 ,.0.11 -0,01 3.12 .21 .26 720 405.1 115.0 62.0, 
82,00 3.06 ;"0.11 _0,01 2.93 .24 .29 711 404,7 115.8 62.21 
82,50 3.11 .0.11 .0.01 2.99 .23 .29 713 404.3 116.7 62,3 
Ii 83.00 3.31 _0.11 .0.01 3.19 .19 .25 723 404.0 117.5 62,4 
!' 83.50 4.54 .. 0.11 _0.01 4,42 .05 .11 770 403.6 118,3 62.3 
'" 84.bO 4.47 _0.11 .. 0.01 4.35 .05 ,12 766 403,2 119.1 62.1 
" tt 84,50 4.27 _0.11 .. 0.01 4,15 .08 .15 758 402,8 119.9 61.8 
ii 85,00 4.19 _0.10 _0.01 4.08 .08 ,16 755 402.5 120.6 61.4 ,. 85.50 4.32 .. 0.10 .0.01 4.21 .07 .15 759 40Z.1 121.3 60.9 
" -, 86.00 4.27 .0,10 .0.01 4.16 .08 .16 755 401.8 121.9 60.3 '1 
86,50 40 03 .. 0.10 ... 0.01 3.92 .11 .10 743 401,. '~ 122.5 59,6 
87.00 3.82 .. 0.10 .. 0,01 3.72 .1 /+ .13 736 401.1 123.1 58.8 
;1 87.50 3,44 _0.10 .. 0.01 3.33 .19 .18 719 400,7 123.6 58.0 
88.00 3.24 _0.10 - .0.01 3,13 .22 .22 709 400.4 124.0 57.0 
88.50 3,09 .. 0.09 .0.01 2.98 .24 .24 702 400.1 124.3 56.0j ,~ 
89.00 3,13 _0.09 .0.01 3.03 .24 .24 703 399.7 124.6 54.91 
89.50 3,18 _0.09 .0,01 3.09 ,23 .24 704 399,4 124.8 53.8 
90.00 3.27 _0 .. 09 .0.01 3,n .22 .23 707 399,1 124.9 52.51 
90.50 3.31 .. 0.09 ... 0,01 3,21 .21 ,23 709 398.8 125.0 51,3 
91.00 3.35 _0,09 -0,01 3.26 ,21 .22 710 398.5 125.0 49.9 
91.50 3.43 _o.Oa .0.01 3 0 33 .20 .21 713 398.2 125.0 48.5 
92.00 3.58 _0.08 _0,01 3.49 ,17 .19 719 397.9 124.9 47.1 
92.50 3.98 , .. O,OB -0.01 3.89 ,12 .14 734 397.6 124.7 45.6 
93,00 4.48 _0,08 .0.01 4,/10 .07 .09 750 397.3 124 a 5 44,1 
9~,50 4.45 _o,oa _0,01 4.'37 .oa ,11 747 397.1 124.2 42.5 
94.00 3.94 _D.OS .0.01 3.86 .14 .17 728 396.8 123.9 40.9 
94.50 3.73 _0~07 .0.01 3.65 .16 .20 120 396.5 123.6 39.3 
95.00 3.5:9 i ... O.07 .. 0.01 3.51 ,18 .22 714 396.2 123.2 37.7 
95,50 3.3'a .. 0.07 .0,01 3,30 ,21 .25 706 396.0 122,8 36.0 
'4 
38396.00 3.35 '_0.07 _0,01 3,27 .15,20 .. li5.25 705 395.7 122.3 34.3 .~ 
96.l0 4.37 .0.07 -0,01 4,29 .09 .~3 741 395.6 122.2 33,6 ' ; 
' .. 96.40 4.19 _0.07 ..0,01 4.72 .O~ .OS 757 395,5 122,0 32.9 :i j 
96.60 6,33 _0.07 .0.01 6,26 -14,91 -14.95 802 395,4 121.8 32,2 i 96.80 7.87 .. 0.07 .. 0,01 7,80 .81 .85 839 395,3 121.6 31.5 97.00 6.71 .0.07 .0,01 6.64 .88 .93 810 395,2 121.4 30.8 97,20 5.55 _0.07 .. 0,01 5.48 .91 -15.U2 118 '395.1 121,2 30,1 ,~ >1 97.40 5.01 _0.07 _0.01 4.94 .. 15.02 .06 762 395.0 121.0 29.4 97.60 4.73 _0.07 .0.01 4.65 .04 .09 753 394.9 120,8 28,7 1 97.80 4.38 _0.06 -0.01 4.31 .08 .u 741 394.8 120,6 2a.O " ~ 
'~ 
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r ; t ~=:~PA.GE is POOR .1 .~ Table· 3 (co~t.) 
I f'i , :~ , 1961 61 (Expl.')rer 9) ~"~ , 
) ;~ 
_105 P 105. P 10Sp' _105 p 6 -60 j MJD log Pe log Ps T Z Cl1l'-~ .: n s t a 11' 11' • 
" f ~! ;(OK) (kIn) (deg) (deg) 
" 
ttl 
'1 :n 38398.00. 4.24 ~D.D6 -O~Ql 4.17 .~~.09 -15.14 73"1' 394,7 1~Q.4 27.3 , n "~ 98,50. 4.0.8 _0.,0.6 .. 0.,0.1 4.0.1 ,11 ,16 731 39it,4 119,8 25.5 
·1 99,0.0.' 3.72 .0.,0.6 .. 0..0.1 3.65 .15 ,20 718 394.2 119.3 23.8 i ',.; 
'r! 
, 99,50. 3.58 .. 0,0.6 .. 0.,0.1 3.51 ,17 .22 712 ;\93.9 118.8 22.0. i .. 
3840.0.00. 3.54 .. 0..0.6 .. 0,0.1 3,47 ,16 ,13 113 3\13,7 I H8,2 20..2 
'! ri 00.,50. .3.46 .. 0.,0.6 -0,0.1 3,39 ,17 oIllt 110. 393,4 117.7 18.4 : ~ i 0.1,0.0. 3.58 .. 0..0.6 _0,0.1 3.52 .15 ,12 715 393.2 117,2 16,6 1.1 
:·1 
:1 0.1,50 3.88 .. 0..0.6 ... 0..0.1 3.81 .11 ,0.8 127 393,0. 116.7 14.8 ~.~ { 0.2,00. 4.32 _0..06 -0.0.1 4.2.6 ,0.6 ,03 743 392,7 116.2 13.0 N--;ri 02r5o. 4.60. _0..0.6 -Ct!Ol 4.5'3 ,03 ,01 752 392,5 115.8 11.3 
.! II 
i ti 0.3.0.0. 4.82 _0..0.6 .. 0.,01 4.76 .00 .. 14,98 761 392.2 U5.3 9.5 
,I! 03,50. 5.33 _0..0.6 .. 0,0.1 5.27 .. 14,95 ,93 177 392\lO 1l~\.9 7.8 
'1 0.4.0.0. 5.85 _0..0.6 .. 0..0.1 5.78 .91 ,89 793 391,8 114.6 6.1 
::1 0.4.50 5.58 -0..0.6 .. 0,0.1 5,51 ,92 ,91 786 391.5 114.? 4.4 05,00. 5.43 -0..0.6 -0.,0.1 5.36 ,94 ,92 782 391,3 114.0. 2.1 ~1 05,50 5.25 _0..0.6 .. 0,0.1 5.19 .95 .94 777 391.0. 113.7 1.1 
I 06,00 5.0.3 ~0.C6 -0.0.1 4.97 .96 ,96 770. 390..8 113.6 ,.,0.5 
I 06.50 4.88 _0..0.6 ... 0.01 4.81 .97 .97 765 390.5 : 113.5 -.i!. 1 i 
'"! I 07,00 4.72 _0.06 -0.0.1 4.65 .99 .98 761 390.,3 113.4 -3.6 , 
,. 07.50. 4.63 _0..0.7 -0 .• 01 4.56 ,99 .99 759 390.0. 113.4 -5.1 If; 08,00 4.47 _0..0.7 -0..01 4,39 -1!;.C1 -15.01 1~3 389,7 113.5 -6.6 
'U 
if! 0.8,50 4.48 .. 0..08 -0..01 4.40 .00. ,01 753 389.5 113.6 -".9 
'I: 09.00. 4.37 _0.0.8 -0.01 4.28 .01 ,02 749 389.2 113.8 -9.3 ~! 09,50 4.30 -0,0.9 -0.,01 4.21 .01 .0.3 747 389,0 114.1 -10..5 
-[: ~: 38410.,00. 4.40 _0.09 -0.0.1 4.30 -15.00 -15.01 751 388.7 11405 -11 a 7 Ji 10.20 4.51 -0.09 -0.,01 4.41 -i4,99 .00. 755 388.6 114.7 -12.2 j\ 10.,40 5.43 _0.09 -0.01 5.33 I .90. ~14.92 785 388.5 114.8 -12.6 
': 10,60. 7.49 _0.09 -o.Dl 7.39 : ,76 ,77 840. 388.4 115.0 .. 13.1 , , 
10.80 _0.10 _0.0.1 7.18 .77 <:0 79 835 388,2 115.2 -13.5 I , 7,28 .. I; 11.00. 6.58 .... 0. .10 _0.01 6,47 .82 .83 817 388.1 115.5 .. 13.9 11.20 6.11 _0..1 0 -0.0.1 6.0P .85 .87 804 388,0 115.7 -14.3 
11.40. 6.0.7 _0 .. 10. -Q.Ol 5.96 .85 .87 Bo.3 381.9 115.9 -14.7 
11,60 .5.71, _0.10. -0.0.1 5.60 .B8 .901 793 387.8 116.2 ... 15.0 
11.t!Q 5 •. 68 _0.10 -0..0.1 5.57 ,88 .90. 191 387.7 116.5 -15.4 
I, 12~00 5.41 _'0.10. -0..01 5.29 .90. .92 782 387.6 116.7 -15.7 12,20 4.76 .. 0.,10 .. 0.01 4.65 .96 .98 762 387.4 117.0 -16.0 
12.40. 4.46 -0.11 -0..01 4.35 .98 -15.01 753 387.3 117.3 -16.3 
12,60. 4.57 _0.11 -0.0.1 4 ..• 45 ,97 .00 756 387.2 117.6 -16.6 
12~80 4~67 -0.11 -0.0.1 4.55 .. 96 -14.99 758 387.1 117.9 -16.9 
! 
38413.00 4.60· 
-0.11 -0.0.1 4.48 -14,97 .. 15.00 755 381.0 118,2 -17.1 
13.50. 4.69 -0.11 -0.0.1 4.57 .96 -14.99 757 386.7 ll9.1 -17.7 
14.0.0. 4J66 -0..,11 -0.01 4.54 .97 .91, 755 386.4 120.0 .. 18.2 
14,50. 4~80 ... 0.;11 -0.01 4.67 .95 .90. 758 386.0 120.9 -18.5 
15.00. 4.53 -0..11 -0.01 4.40. .98 .92 748 385,7 121.8 -18.8 
1.5.50 4~30 .. 0.12 -0.01 4.18 -15.00. .95; 739 385.4 122.8 .. 18.9 l 
16.00 4~20 -0..12 -0.01 4.08 .01 .96' 735 385.1 123.7 ~18.9 , j 16~50 4~20 -0..12 -0..01 4.08 .01 .96 734 384.7 124.6 -18.8 '1 ~ 17.00 4J30 .. 0.12 .. 0..0.1 4.18 .00. .96 735 384.4 125.5 -la,6 i 17~5D 4~39 _0..12 ~O.o.1 4.26 .00 .95 736 384,0 126,4 .. 18.3 I 18~OO 4.46 _0.12 -0:.01 4.34 -14.99 .95 738 383,7 127.2 -17.9 1: I i 38418,20 4.57 -0.12 -0'.0.1 4.44 -14.98 -14.94 740. 383.6 127.6 .. J,7e? 
, ~~ \ 18.40 4.71 .. 0..12 -0.011 4,58 , .97 .93 744 383.4 127,9 .. 17.5 t, 1 18J6C .. 0.12 -0,.01 4.96 .93 .90. 756 383.3 128.2 -17.3 1 I: 5.09· , 
:' 18~80 5.41 .. 0.12 .. 0.0.1 5.28 ,91 .88 764 383,1 128.4 -17.0. 1 'Ii J !: 1',]),00 5.61 .. 0.12 .. 0..01 5.48 .89 .86 768 383.0 128.7 .. 16,8 'J 
11 19.20 5.33 _0.,12 _0.01 5.20. .92 .89 759 382.8 129.0. -16,5 ~ 
r) 19.40. 5.21 _0.12 -0.01 5.0.9 .93 .90 755 382.7 129.2 .. 16.2 '1. 2 
11 70 
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Table· 3 (cont.) 
,. 




I MJD -105 P lO&p 105 p. _105p log Pe log Ps T 1111' -110 Ii -1i0 z s t a , 11' 11' • 
:(OK) (kIn) (deg) (deg) 
38434.60 7.96 .. 0.09 .. 0~01 7.86 -14.81 -14.72 741 369.8 123,8 27.3 
~ 34.80 7,62 .. 0.09 -0.01 7.51 .83 .74 733 369.7 123,7 28,0 38435.00 7.52 .. 0,09 -0.01 7.41 .. H:e3 -14.75 729 369.5 123.6 28.6 
35.50 6,79 .. 0.09 -0.01 6.69 .88 ,80 712 369.0 123.2 30.2 
36.00 .6.74 _0.09 .. 0.01 6.64 ,89 .80 708 368.6 122.9 31.7 
36.50 6.86 .. 0.09 -0.01 6.76 .89 .1:10 708 368 e l 122.7 33.2 
37.00 7.12 _0,09 .. 0.01 7.01 .87 ,79 711 367,7 122.5 34.7 
38445,00 7.07 .. 0,09 .. 0.01 6.98 .. 14.84 -14,83 693 360,9 129.1 49.7 
45.50 9.07 .. 0.09 -0.01 8.97 .73 .72 728 360,5 130.2 49.9 
46,00 10,05 _0.09 -0.01 9.96 .68 .67 745 360.1 131.2 49.9 
46.50 10.62 
-0.08 -0.01 10.53 .65 ,66 751 359.8 132.3 49,8 
47.00 9.64 _0.08 -0.01 9.56 .70 071 131 35904 133.3 49.5 
41.50 9.07 _0.08 -0.01 8.99 .74 .75 719 359.0 134.4 49,1 
38448.00 8.92 8.92 -14.75 -14.67 711 3fl8.6 135.4 48.6 
! 48,20 8.63 8.63 .77 .69 705 358 G 5 135.fl 48.4 
il . 48.40 0.88 8.88 ,76 .68 107 35B.3 136.2 48.2 II 
t ~ 48.60 9.12 9.12 .15 .67 709 35B.2 136,6 47.9 
H 48,80 9.34 9.34 .74 .66 711 358.0 137.0 47.6 :' i: 49.00 9.48 9.48 ,73 .66 112 351,9 137.3 47.3 H 
.0 49.20 9.12 9.72 .73 .65 115 357,7 137.7 47.0 
Ij 49.~0 9.92 9.92 .72 .65 716 357.6 138.0 46.6 
:i 49,60 10.13 10.13 .71 .64 718 357.5 138.4 46.3 ;j 49.80 10.29 lO.29 .71 .6/t 719 357 0 3 138.7 45.9 II 50.00 10.49 10.49 .10 .63 720 357.2 139.0 45.5 I, 
!; ~0.20 11.33 11.33 067 .60 731 357~O 139.3 45.1 
50.40 11.91 11.91 .65 .58 737 356.9 139.6 44.6 
50.60 12.14 12.74 .62 .56 747 356,8 139.8 44.2 
50.80 12,92 12.92 .61 .55 7't8 356.6 140b1 43.7 
51.00 13.67 13.67 .58 .53 756 356.5 140.3 43.2 
51.;';0 14.30 14.30 .57 .51 762 356,4 140.5 42.8 
51.40 14.14 14.14 .58 .52 758 35602 140.8 42.2 
51.60 13.86 13.86 .58 .53 753 356. l. 141.0 41.7 
51.80 13.22 13.22 .61 ,56 744 356.0 l't1.1 41.2 
52.00 13.09 13.09 .62 .56 741 355.8 141.3 40.6 
52.20 13.19 13.19 ,62 .56 741 355 0 7 141.5 40 0 1 
52.40 13.20 13.20 .62 .57 740 355.6 141.6 39,5 
52.60 13.25 13,25 .62 ,57 739 355.5 141.8 38.9 , :t;;,· 52,80 13.27 13.27 .62 .57 138 355.3 141.9 38.3 I 
53.00 13.28 13,28 ,62 .57 136 355.2 142.0 37.7 
53.20 13.36 13.36 .61 .57 736 355.1 1 't2.1 37.1 
33.40 13.44 13.44 .61 .57 736 355.0 1'+2.2 36.4 j 
53.60 13.50 13.50 .61 .:>7 735 35 t •• 8 142.2 35.8 
53.80 13.47 13.47 .61 .57 H3 354.7 142.3 35.1 
54.00 13.4't 13.44 .62 .5a 732 354.6 144.3 34.5 
54.20 13.29 13.29 .63 .59 HO 354 0 5 142.4 33.8 
54.40 13.27 13.27 .63 .59 729 354 0 4 142.4 33.1 , 
54.60 13.24 13.24 .63 .59 127 354.3 142.4 32.4 
, 
.~ 
54,80 12.19 12.19 .66 .52 117 354,1 142.4 31.7 ;J 
55,00 11.75 11.75 .68 .54 712 3540 0 142.4 31.0 t 55.20 11,47 11.47 .68 .55 708 353.9 142.4 30.2 ~ 55,40 11.40 11.40 .69 .~5 707 353.8 142.3 29.5 • 55.60 11.09 11.09 .70 .56 10'+ 353.7 142.3 28,8 , 
55.80 10.79 10.79 .71 .57 700 353.6 ~4202 2B,0 
56.00 10.45 11.45 .73 .58 695 353.5 142.2 27.3 
56.20 10.38 ~0.38 .73 .58 696 353.4 142.1 26.5 
56.40 10.21 10.Z1 .74 .~9 693 353.3 142.0 25.7 
72 
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Table'3 (cont.) ,1i1PRODUCmILITY OF Tllm " if',~ 
1961 61 (Explorer 9) ~1tlGINAL PAGE IS POOR 
"'" 




T z a -a li - 6 s t a 1T 1T 0 1T 0 
(OK) (Ion) (deg) I (deg) 
I 
1:'02, 38456'.60 1.02 -14.74 "14.59 694 353.2 141.9 25.0 
56.80 1~O3 1.03 .73 .58 695 353.1 141.9 '24.2 
57.00 1'.03 1.03 .73 .58 695 353.0 141.8 i ,23.4 
57.l0 0~99 .99 .74 .60 689 352.9 141.6 i 22.6 
57.,40 1 ~,O 1, 1.01 .73 .59 69;;: 352.8 141.5: 21.8 
, f 57.60 1~03 1.03 .72 .58 69'~ 352.7 141.4 21.0 
'j' i 57.80 1~04 1./)4 .71 • !:I 8 695 352.6 141.3 20.2 , j 5a.OO 1~05 1.05 .70 .58 696 352.5 141.2 19.4 
,I ~ i II " : 58.20 1~29 1.29 .61 .49 726 352.4 141.0 18.5 
: ' I 58.40 1~60 1.60 .51 .41 760 352.3 140.9 17.7 ~.~ 58.60 1~99 1.99 .41 .32 798 352.3 140.7 I 10.9 ~ ! } ! 58.80 2~23 2.23 .3,7 .27 818 352.2 140.6 16.0 
! L"1 59,"00 1.97 1.97 .42 .33 792 352.1 140.4 15.2 
1...1 ~ , 59~20 1~85 1.85 .45 .36 779 352.0 140.3 14.4 I' 
,I. 59~40 1~78 1.78 .47 .37 771 351.9 140.1 13.5 
" ) i \9~60 1.74 1.74 .49 .~8 766 351.8 139.9 12.7 
:1 59~80 1.69 1.69 .50 .40 759 351,7 139.8 11.8 , , 
, : 60~00 1~67 1.67 .51 .41 755 351.7 139,6 11.0 
I I. ' 60:'20 1.65 1.65 , .52 .42 751 351.6 139.4 10.1 , i 
' I I 
'60.40 1.62 1.62 .53 .43 746 351.5 139.2 9.2 . t ~ .... 
:! ! 60.60 1.54 1.54 .56 .45 737 351.4 139.1 8.4 
I ~ 
,[ 60.80 1.39 1.39 .60 .50 719 351.4 138.9 7.5 
; 1·, 61.00 1.32 1.32 .63 .~3 707 351.3 I3l:!.7 6.6 
I 61.20 1.29 1.29 .65 • !:I 4 703 351.2 138.5 5.8 
61.40 1.27 1.27 .66 .55 700 351.2 ~38.3 4.9 
61.60 1.28 1.28 .65 .55 701 351.1 13P.2 4.0 
61.80 1.33 1.33 .64 .53 706 351. 0 138.0 3.2 
62.00 1.40 1.40 .61 .51 713 351.0 137 .. 8 2.3 
,j} 
62.20 1.41 1.41 .61 .51 71.3 .350.Q 137.6 1.4 
., 62.40 1.41 1.41 .61 .~1 71.3 350.8 137.5 0.5 
1, 62~60 1.45 1.45 .59 .50 717 35Q.8 137.3 -0.3 ... I' 
, ~ 62~80 1.50 1.50 .58 .48 723 330 8 7 137.1 -1~2 
63.00 1.50 1.50 .58 .48 722 350.6 137.0 -2.1 
, , 63.20 1.49 1.49 .58 .49 721 350.6 136.8 -2.9 
63.40 1.49 1.49 .58 .49 721 350.5 136.7 .. 3.8 
63.60 1.46 1.46 .59 .49 718 350.4 136.5 -4.7 
I.' 63.tW 1.40 1.40 .62 .51 714 350.4 136,4 -5.6 
64.00 1.31 1.31 .65 .54 705 350.3 136.2 -6.4 
64.20 1.27 1.n .67 .55 702 350.2 136.1 -7.3 
64.40 1.21 1.21 .68 .~7 694 350.2 136.0 -8.1 
, 64.60 1.19 1.19 .69 .. ~8 691 350.1 135.9 -9.0 
64.80 1.17 1.1,7 ,.69 .'8 687 350.1 13.5.7 .. 9.8 ~ 
65.00 1.19 1.19 ,,68 .58 6a9 350.0 135.6 -10.7 
65 0 20 1.25 1.25 .66 .56 696 349.9 135.5 -11.5 
65.40 1.28 1.28 .65 .~5 699 349.9 135.5 -12.4 
65.60 1.34 1.34 .62 .53 705 349.8 135.4 -13.2 
65.80 1.36 1.36 .62 .52 708 349.8 135.3 -14~1 
66~OO " 1.39 1.39 .61 .51 712 349.7 135.2 -14.9 
66~20 . 1.45 1.45 .58 .49 719 349.7 135.2 -15.,7 
66~40 1.49 1.49 .57 .48 722 349.6 135.1 -16.5 
,: 66.:60 1.56 1.56 .55 .46 729 349.5 135.1 -17 .. 3 
66.;80. 1.53 1.53 .56 .47 725 349.5 135.1 .. 18.1 
67.:00 1.50 1.50 .57 .48 722 349.4 135.1 -18.9 . ,~:( 
67.120 1.37 1.37 .61 .52 708 349.4 135.1 -19.7 
67.\40, 1.36 1.36 .62 .52 706 349.3 135.1 -CO.5 '} 
t~ 67. i60 1.36 1.36 .61 .53 705 349.2 135.2- -41.3 " 
67.80 1.36 1.36 .62 .53 704 349.2 135.2 -22.0 
68.00 1.34 1.34 .63 .54 702 349.1 135.3 -22.1:! 
68.20 1,29 1.29 .64 .55 695 349.0 135.3 -7.3.5 1 68.40 1 • .30 1.30 .64 .55 695 349.0 135.4 ... 24.3 
73 








i! Table·3 (cont.) 
I 1961 iiI (Explorer 9) , 
I 
i 
t MJD -104 P 104p 104p _104p log p log Ps T z a 
'IT- a0 0 - 0 I S t a e 'IT 'IT 0 
(OK) (km) (deg) (deg) 
38468,60 1.34 1.34 -14.63 -14,54 699 348.9 135.5 -25.0 
68.80 1.36 1.36 .62 .54 700 348.8 135.6 "25.7 
, i 69.00 1.38 1.38 .62 .54 698 348,7 135.8 -26.4 
1 
69.2Q 1.46 1,46 .60 .52 705 348,7 135.9 .. 27.1 
I I 38469,50 1.43 1,43 -14.ul .. 14.53 702 348,5 136.2- -28.1 I 70.00 1.41 1.41 ,61 .54 700 348.3 136.7 -29,1 j 70.5!? 1.41 1.41 .61 .53 700 348,1 137.3 -31.2 
!~ 71,00 1.43 1.43 ,60 .53 703 347.9 138.0 -32,6 , . 71.50 1.45 1,45 .59 .52 706 347~6 138,9 -33,9 , 
72.00 1.48 1,48 .58 .51 710 347,4 139,8 -35,0 
72.50 1.33 1,33 .62 .55 696 347,1 140.8 -36,1 
73.00 1.19 1.19 .66 .59 661 346.8 141.9 -37,0 
73,50 1.15 1.15 .67· .60 677 346.4 143.1 ... 37.7 
74.00 1.14 1.14 .6i .60 677 346,0 144,3 -38,4 
74.50 1.24 1.24 .63 .57 688 345,6 145,6 -38.8 
75.00 1.37 1.37 ,51 .52 706 345.1 146.9 -39.1 
15.50 1.54 1.54 .52 .48 119 344.7 148.2 -39,2 
76,00 1.57 1.51 .52 ,48 716 344,1 149.5 -39,2 
38476.20 1.54 1.54 -14.54 -14.50 710 343.9 150.0 -39.2-
76.40 1.56 1,58 ,53 .49 112 343.7 150.5 -39.1 
76.60 1.72 1.72 .50 .46 723 343.4 151.0 -39.0 
16.80 1.93 1.93 .45 .42 737 343.2 151.4 .. 38.8 
71.00 2.27 2,27 .38 .36 161 3't2.9 151.9 -38,7 
71.20 2.22 2.22 .40 .31 754 342.7 152.3 -38,5; 
71.40 2.14 2.14 .40 .38 751 342.4 152.8 -38.3 1 
71.60 2.32 2.32 .37 ,35 762 342.1 153.2 -38.1 
71.80 2.23 2.23 .39 .38 752 341.9 153.6 -37.8 
78.00 2.07 2.01 .i13 ,41 131 341.6 154.0 -37.6 
78.20 2.05 2.05 .44 .43 733 341,3 154.4 -37.3 
78.40 2.03 2.03 .44 .44 128 340.9 154.8 -37.0 
78.60 2.03 2,03 .45 .44 724 340.6 155.1 "36.6 
78.80 2.03. 2.03 .45 .45 121 340.3 155.5 ~36. 3. 
79.00 2.04 2.04 .45 ,45 719 339.9 155.8 -35.9: 
79.20 2.03 2.03 .46 .46 717 339.6 156.1 -35.5 
79.40 2.02 2.02 .46 .41 713 339.2 156.3 -35,1 
79.60 2.01 2.01. .47 .48 no 338.8 156.6 -34.l 
79.tlO 2.00 2.00 .41 ,49 707 338.5 156.8 -34,2 
80.00 1.98 1.98 ,48 ,~O 702 338.1 157.1 .. 33,8 
80.20 1.91 1,97 .48 .50 699 337,7 157.3 .. 33.3 fk 80.40 1.94 1.94 .49 .n 694 337.2 157.5 .. 32.8 
80.60 1.94 1.94 .49 .52 694 336,8 lS7.6 ~32.3 
80.80 1.92 1.92 .49 .~3 693 336.4 157.8 .. 31.8 
81.0;0 1.86 1.86 .51 .55 688 335.9 157.9 -31.2 
81.2;0 1.83 1.83 .51 .56 685 335.5 158.0 -30.1 
81.4;0 1.81 1.81 .51 ,51 684 335 .. 0 158.1 .. 30.1 
81.6'0 1.77 1.77 .52 .58 680 334.5 158.2 -29,5 
81.tlO 1. 7~j 1.75 .52 .59 679 334.0 158.3 .. 28.9 
82,00 1.90 1.90 .46 .42 697 333.5 158.3 -28.3 
82.20 1.94 1.94 .44 .41 701 333.0 158.4 -27.1 
82.40 2.00 2,00 .42 .40 106 332.4 158.4 -27.1 
82.60 2.05 2.05 .4i; .38 711 33l.9 158.4 .. 26.5 
82.eO 2.10 2.l0 .39 .31 715 3H.3 158.4 .. 25.8 
83,00 2.~6 2.16 .31 .36 719 330.7 158~:; -25.2 
83,20 2.25 2.25 .34 .34 126 330.1 158.3 -24.5 
83.40 2.26 2.26 .34 .34 727 329.5 158.2 .. 23.8 
83.60 2.04 2.04 .36 .26 713 328.9 158,1 -23.2 
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~, Table 3 ·(cont.) ~EPROD UCIBILl'£Y OJ!' Tl1.!..J 
1963 53A (Explorer 19) ORIGINAL PAGE IS POOR 
l MJD -107 P 107 P 107p _107p log P log Ps T z a TT -a0 OTT - 00 s t a e TT J (OK) (Ian) (deg) (deg) 
I ~ 38404.00 0.45 7.99 0.96 9.39 -17.12 -17.05 754 724.0 288.2 80.7 
, I ~ 04.50 0.73 7.83 0.94 9.50 .11 .04 756 724.7 286.5 81.6 
K 05.00 0.66 7.61:; 0.92 9.24 .12 .U5 754 725.4 284.7 82.4 
I l' 05.50 0.74 7.46 0.90 9.10 .12 .05 754 726.1 282.8 83.2 i 
~: 06.00 0.77 7.26 ' 0.8d 8.91 .13 .06 751 726.7 280.9 84.0 
~i 06.50 ·0.83 7.06 0.86 8.75 .13 .06 749 727.3 279.0 84.8 ~. 07.00 0.93 6.86 0.84 8.64 .14 .06 747 727.9 277.0 85.7 
I: 07.50 1.14 6.72 0.81 8.67 .14 .06 748 728.4 274.9 86.4 
f 08.00 1.30 6.52 0.79 8.60 .14 .06 748 728.9 272.8 87.2 
• 08.50 1.55 6.28 0.76 8.60 .14 .06 749 729.4 270.6 88.0 , ' I 09.00 1.85 6.17 0.74 8.76 .13 .05 754 729.8 268.3 88.8 
.' tl r~'Y- U 09.50 2.07 5.83 0.70 8.61 .14 .06 751 730.2 265.9 89.5 10.00 2.34 5.57 0.68 8.59 .14 .06 749 730.6 263.4 90.3 tl 10.50 2.85 5.36 0.64 8.85 .13 .05 749 730.9 260.8 91.0 ;t 
II 11.00 2.66 5.10 0.62 8.38 .16 .07 731 731.1 258.0 91." H 11.50 2.33 4.83 0.59 7.76 .19 .10 716 731.4 255.1 92.4 :1 
A 
12.00 2.45 4.6() 0.56 7.61 .19 .11 717 7;31.6 252.1 93.0 
12.50 2.60 4.'31 0.52 7.43 .20 .12 716 731.8 248.9 93.7 ~i 13.00 2.69 4.08 0.50 7.26 .21 .12 713 731.9 245.5 94.3 
1 ! 
'.3.50 2.80 3.78 0.46 7.04 .22 .14 706 732.0 241.9 94.9 {:: 14.00 2.97 3.55 0.43 6.96 .23 .14 701 732.0 238.0 95.4 
" r l 14.50 3.44 3.28 0.40 7.12 .22 .13 706 732.1 234.0 95.9 I' I, 15.00 3.70 3.03 0.37 7.10 .22 .13 709 732.0 229.6 96.4 71 
" 15 •. 50 3.92 2.73 0.34 6.99 .22 .14 708 732.0 225.0 96.8 ). I: ].6.00 4.19 2.50 0.30 6.99 .22 .14 709 731.9 220.1 97.2 j ,~:. 
". n 16.50 4.44 2.23 0.27 6.94 .22 .14 706 nl.7 215.0 97.5 i ( : , 17.00 4.69 2.00 0.24 6.93 .22 .14 707 731.6 209.6 97.7 tt 
.' 17.50 4.95 1.73 0.21 6.90 .23 •. 14 706 731.4 203.9 97.9 iJ 
:\;:+ 18.00 5.21 1.47 0.17 6.86 .23 .15 703 731.1 198.1 97.9 t: 
, 18.50 5.48 1.24 0.14 6.86 .23 .15 700 730.8 192.2 97.9 10 
. , 
, 38418.75 7.99 1.14 0.12 9.25 -17.10 -17.02 767 730.7 189.2 97.9 
: 19.00 6.16 1.01 0.11 7.28 .21 .12 713 730.5 186.2 97.8 t 19.25 6.60 0.87 0.09 7.56 .19 .ll 723 730.3 183.1 97.8 < 19.50 6.32 0.79 0.08 7.19 .21 .13 711 730.2 180.2 97.7 i 
~ : 19.75 6.66 0.66 0.06 7.38 .20 .12 721 730.0 177.2 97.6 
i 1 ' 20.00 7.0P 0.54 0.04 7.58 019 .11 723 729.8 174.2 97.4 
~~ 20.25 ta 31 0.43 0.03 6.77 .24 .16 691 729.6 171.3 97.2 
20.50 6.34 0 • .32 0.02 6.67 .24 .16 697 729.4 168.5 97.1 
20.75 6.47 0.21 0.00 6.68 .24 .16 700 729.1 165.7 96.9 
21.00 6.61 0.11 -0.02 6.69 .24 .16 699 728.9 162.9 96.6 
21.25 6.74 0.00 -0.04 6.70 .24 .16 700 128.7 160.2 96.4 
21.50 6.88 -0.11 -0.05 6.72 .23 .16 704 728.4 157.6 96.2 
21.75 7.12 -0.2.1 -0.06 6.85 .22 .15 710 'P28.1 155.0 95.9 
22.00 7.46 .0.32 -0.08 7.06 .21 .14 715 727.9 152.5 95.6 
22.25 7.08 .. 0.42 0.00 7.07 .21 .14 714 727.6 150.1 95.3 
22.50 7.36 -0.53 0.00 7.09 .21· .14 713 727.3 147.8 95.0 
22.75 7.94 -0.63 0.00 7.21 .20 .13 717 727.0 145.5 94.6 
23.00 8.1~ -0.,74. 0.00 7.63 .18 .11 728 726.7 143.3 94.3 
38423.20 9.17 ,.0.~4 -0.15 8.18 ·17.16 -17.08 739 726.5 141.6 94.0 
23.40 9.55 ... 0.91 -0.16 8.48 .15 .07 745 726.3 139.9 93.7 
23.60 9.78 -1.00 -0.18 8.60 .14 .06 748 726.0 138.3 9.3.4 
23.80 9.52 -1.10 -0.19 8.2.3 .16 .08 738 725.8 136.7 93.1 
24.00 9.10 -1.16 -0.20 7.75 .18 .10 726 725.5 135.1 92.8 
24.20 8.85 -1.26 -0.22 7.37 .20 .13 717 725.2 133.6 92.5 
24.40 7.95 -1.37 -0.23 6.35 .26 .19 683 725.0 132.1 92.2 
24.60 7.70 -1.45 -0.24 6.01 .28 .21 672 724.7 130.6 91.9 
24.80 7.77 -1.54 -0.25 5.98 .29 .22 669 724.4 129.2 91.5 
25.00 7.85 -1.60 -0.26 5.99 .29 .22 671 724.1 127.8 91.2 
77 
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Table 3 '(cont. ) 
1963 53A (Explorer 19) 
MJD _107 P 107 P 107p -107 i> log Pe log P T z a rr- a0 01T - 00 s t a s 1T 
(OK) (km) (deg) (deg) 
38425.20 S.08 -1.69 -0.28 b.ll -17.27 -17.21 619 723.8 126.5 90.9 
:;8425.30 8.61 -1.73 -0.28 ll.94 -16.98 -16.92 828 723'17 125.8 90.7 
25.40 8.65 -1.79 -0.29 13.56 .92 .86 ' 857 723.:5 125.2 90.5 
25.50 9.98 -1.81 -0.30 14.85 .88 .82 875 123.4 124.5 90.3 
25.60 10.02 -1.87 -0.30 21.74 .72 .66 939 723.3 123.9 90.2 
25.10 11.35 -1.90 -0.31 22.18 .73 .65 934 723.1 123.2 90,0 
25.80 12.04 -1.94 -0.32 9.78 -17.09 -17.01 774 722.,9 122.6 89.8 
25.90 11.44 -2.00 1-0.32 9.12 .12 .04 758 722.18 122.0 89.6 
t--' . 26.00 10.83 -2.02 -0.33 8.48 .15 .08 739 722.6 121.4 89.4 26.10 10.22 -2.07 -0.34 7.81 .19 .11 119 722.5 120.8 89.3 
38426.25 9.10 -2.10 -0.34 6.66 -17.25 -17.18 685 722.3 119.9 89.0 
26.50 8.79 -2.19 -0.36 6 •. 24 .27 .20 681 121.9 118.4 88.5 
26.15 8.19 -2.26 -0.38 6.15 .27 .21 I 683 121.5 117.0 88.1 
, ~ 21.00 8.10 -2.31 -0.39 5.99 .28 .22 612 721.1 115.6 87.6 
27.25 8.81 -2.4;i :-0.40 5.99 .29 .23 666 120.7 114.3 87.1 
27.50 8.92 -2;47 -0.42 6.03 .28 .22 673 720.2 112.9 86.7 
27.75 9.04 -2.53 -0.44 6.06 .28 .22 676 719.8 111.1 86.2 
28.00 9.26 -2.63 -0.45 6.18 .27 .21 686 719.4 110.4 85.7 
28.25 9.21 -2.68 -0.it7 6.12 .26 .21 691 1l9.0 109.2 85.2 
28.50 9.50 -2.74 -0.48 6.21 .25 .20 697 718.5 108.0 84.7 
28.15 9.51 -2.84 -0.50 6.18 .26 .21 693 718.1 106.8 84.2 
\ 29.PO 9.84 -2.92 -0.52 6,40 .25 .20 700 711.6 105.6 83.7 
I f ;29.25 9.97 -2.94 -0.53 6.49 .24 .19 100 717.2 104.5 83.2 
,I 29.50 9.89 -3.05 
-0.54 6.30 .26 .21 662 116.7 .03.4 82.7 
29.75 10.01 -3.15 -0.56 6.30 .27 .21 675 716.3 102.3 82.2 
I 30.00 9.83 -3.24 -0.57 6.02 .28 .23 674 115.8 101.2 81.7 J 
I 30.2~ 9.75 -3.31 -0.59 5.85 .29 .24 672 715.3 100.2 81.2 j 30.50 9.98 -3.36 -0.60 6.02 .28 .23 679 714.9 99.2 80.7 j , .! 
J 30.75 11.15 -3.46 -0.61 7.08 .20 .16 719 714.4 98.2 80.2 .~ , 
31.00 -3.52 -0.63 7.34 .19 .15 122 113 •. 9 79.7 1 11.49 97.2 
31.25 13.28 -3.58 -0.64 9.05 .11 ,,07 760 713.4 96.2 79.1 
1 31.50 13.82 -3.68 -0.65 9.49 .10 .05 768 712.9 95.2 78.6 31.75 13.03 -3.76 -0.66 8.60 .14 .09 748 712.4 94.3 78.1 
32.00 12.75 -3.80 -0.68 8.26 .15 .11 H2 711.9 93.3 77.6 
t 32.25 11.64 -3;89 -0.69 7.06 .22 .18 706 711.4 92.4 77.1 32.50 11.46 -3.97 -0.70 6.79 .23 .20 697 110.9 91.5 76., 1 32.75 11.39 -4.P3 -0.71 6.66 .24 .20 694 110.4 90.6 76.0 
33.00 11.94 .. 4.11 -0.72 7 Q 11 .21 .18 711 709.,9 89.7 75.5 l , 
33.25 -4.20 -0.73 7.46 .19 .16 , 721 709.14 88.6 " 12.39 74.9 1 33.50 12.94 -4.28 -0.74 7.92 .16 .13 739 708.9 88.0 74.4 33.75 13.60 -4.33 .. 0.75 8.52 .12 .10 757 708.4 87.1 73.9 1 34.00 15.29 -4.41 -0.76 10.11 .06 .03 786 707.9 86.2 73.3 1 
34.25 14.29 -4.54 -0.77 9.01 .11 .08 759 707.4 85.4 72.8 
, 
34.50 13.29 -4.57 -0.78 7.93 .16 .14 734 706.9 84.6 72.3 
1 
34.75 13.11 _4.63 -0.78 7.70 .17 .15 730 706.3 83.8 71.7 
35.00 13.04 ... 4.73 -0.79 7.52 .18 .16 725 705.8 82.9 71.2 
35.25 12.97 -4.81 -0.80 7.36 .19 .17 721 705.3 82.1 70.7 
35.50 12.90 -4.86 -0.81 7.24 .19 .18 721 704.8 81.4 70.1 1 
35.75 13.04 -4.94 -0.81 7.29 .19 .17 725 704.2 80.6 69.6 ~ 
36.00 13.28 -5.02 -0.82 7.44 .18 .17 727 703.7 79.8 69.0 
-; 
.', 
36.25 13.42 -5.10 -0.82 7.50 .18 .17 730 703.2 79.0 68.5 1 
36.50 13.66 -5.15 -0.83 7.68 .16 .15 739 702.7 18.2 67.9 1 .~ 
~ 36.75 13.59 -5.25 -0.84 7.49 .17 .16 736 702.1 77.5 61.4 i 
i ! 37.00 13.72 -5.34 -0.85 7.53 .17 .16 737 701.6 76.7 66.9 
1 ~ ~ 37.25 13.96 -5.38 -0.86 7.72 .16 .15 740 701.1 76.0 66.3 t 37.50 14.30 -5.47 -0.86 7.98 .15 .15 740 700.5 75.2 65.8 J ,. 37.75 14.54 -5.55 -0.87 8.12 .14 .14 741 100.0 14.5 65.2 
i i 38.00 14.88 -5.59 -0.88 8.41 .13 .13 749 699 •. 5 73.8 64~7 
• j 
l ~ 78 
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Table 3 (cont. ) 
1963 53A (Explorer 19) 
MJD -107 P 107 P s 107p t -107 P a log Pe log Ps T z a 1T -a0 6 1T - 60 1T 
(OK) (km) (deg) (deg) 
38438.25 15.73 -5.68 -0.88 9.18 -17.09 -17 .09 766 699.0 73.0 64.1 
38.50 18.89 -5.74 -0.89 12.26 -16.96 .. 16.97 818 698.4 72.3 63.6 
38.7!:1 17.75 -5.79 -0.90 11.06 -17.01 -17 .02 801 697.-9 71.6 63.0 
39.00 16.62 .. 5.1J8 -0.90 9.85 .06 .07 780 697.4 70.9 62.5 .... 
39.25 17.06 -5.92 .. 0.91 10.24 .04 • 05 788 696.9 70.2 61.9 , .. 
39.50 16.28 -5.99 -0.91 9.37 .07 • 09 772 696.4 69.5 61.4 "" .. 
39.75 16.02 -6.04 -0.92 9.06 .09 • 10 766 695.8 68.8 60.8 
40.00 16.09 ... 6.10 .. 0.92 9.07 .09 .10 766 695.3 68.1 60.3 
40.25 16.06 _6.16 -0.93 8{'l97 .09 .11 765 694.8 67.4 59.7 
40.50 16.05 -6.21 -0.93 8.91 .09 .11 764 694.3 66.7 59.2 
,-' 40.75 15.84 -6.28 -0.94 8.62 .11 .13 1'§7 693.8 66.0 58.6 41.00 16.06 -6.32 -0.94 8.81 .09 .12 762 693.3 65.3 58.1 
41.25 15.98 -6.39 -0.94 8.65 .10 0 13 760 692.8 64.6 57.5 
41.50 16.01 -6.42 -0.94 8.65 .10 .13 760 692.3 64.0 56.9 
41.75 16.16 -6.50 -0.94 8.72 .10 .13 760 691.8 63.3 56.4 
42.00 16.21 -6.52 -0.94 8.75 .09 el3 762 691.3 62.6 55.8 
42.25 16.37 -6.57 -0.94 8.86 .09 .12 764 690.8 62.0 55.3 
42.50 16.44 -6;62 -0.94 8.88 .08 .12 764 690.3 61.3 54.7 
42.75 16.72 -6.64 .. 0.94 9.14 .07 .ll 769 689.8 60.6 54.2 
43.00 16.70 -6.71 -0.94 9.05 808 .12 767 689.4 60.0 53.6 
43.25 16.58 -6.73 -0.94 8.91 .08 .12 765 688.9 59.3 53.1 
43.50 16.67 -6.78 -0.94 8.96 .08 .12 767 688.4 58.7 52.5 
43.75 16.57 -6.81 -0.94 8.82 .08 .13 763 688.0 58.0 51.9 
44.PO 16.71 -6.83 -0.94 9.00 .07 .12 767 687.5 57.4 51.4 
.. 44.25 16.88 _6.86 -0.93 9.09 .07 012 769 687.0 56.7 50.8 
44.50 16.79 -6.88 -0.93 8.98 .07 012 768 686.6 56.1 50.3 
44.75 16.91 -6.92 -0.93 9.06 .07 0 12 770 686.1 55.5 49.7 
45.00 16.71 -6.94 -0.92 8.86 .07 .13 766 685.7 54.8 49.1 
45.25 16.11 -6.94 -0.92 8.25 .10 .16 753 685.3 54.2 48.6 
45.50 16.54 -6.94 -0.92 8.69 008 ,,14 761 684,8 53.5 48.0 
38445.60 18.91 -6.94 -0.92 ll.Of.> -16.98 -17,,04 801 6B4.7 53.3 47.8 
45.70 19.65 ... 6.94 -0.92 11.79 .95 .02 Bl1 68 /;.5 53.0 47.6 
45.80 21.03 -6.95 -0.92 13.17 .90 -16.97 829 684.3 52.B 47.4 
45.90 22.42 -6.95 -0.92 14.55 .85 0 9 2 845 684.2 52.5 47,1 
46.00 23.80 -6.95 -0.92 15.94 .80 .88 859 684,0 52.3 46.9 
46.10 24.54 
-0"95 -0.91 16.69 .78 .86 B66 683.8 52.0 46.1 
46.20 22.69 ... 6.95 -0.91 14.84 .83 Q91 851 683.7 51.8 46.5 
46.30 20.85 -6.,95 -0.91 12.99 .89 .97 832 683.5 51.5 46.2 
46.40 20.94 -6.95 -0.91 13.08 ,89 .97 631 683.4 51.3 46.0 
46.50 19.09 -6.94 -0.91 11.24 .96 -17 .04 806 683.2 51.0 45.8 
46.60 19.18 -6.94 -0.90 ll.34 .96 .. 03 807 683.0 50.8 45.6 
38446.75 19.24 -6.92 -0.90 ll.42 -16.95 -17.03 807 682.8 50.4 45.2 
47.00 19.26 -6.87 -0.90 11.49 .95 .03 808 682.4 49.8 44.7 
47.25 19.38 -6 •. 83 -0.90 11.65 .94 .02 809 682.0 49.2 44.1 
47.50 19.60 -6.81 -0.89 ll.90 .94 .02 812 681.6 48.6 43.5 
47.75 19.82 -6.76 -0.88 12.18 .92 .01 816 6B1.3 47.9 43.0 
48.00 20.04 -6.73 -0.88 12.43 .91 .00 820 680.9 47.3 42.4 
48.25 20.15 -6.71 -0.87 12.57 .90 .00 821 680.5 46.7 41.9 
48.50 20.15 -6.67 -0.87 12.61 .90 -It).99 B21 680.2 46.1 41.3 
48.75 19.73 -6.63 -0.86 12.24 .92 -17.01 817 679.8 45.5 40.7 
49 •. 00 19.62 -6.61 -0.86 12.15 .91 .01 817 679.5 44.9 40.2 
49.25 19.92 -6.57 -0.85 12.50 .90 .00 820 679.2 44.3 39.6 
49.50 20.20 -6.53 -0.84 12.84 .89 -16.99 824 678.8 43.7 39.0 
49.75 20.69 -6.51 -0.83 13.36 .87 .97 831 678.5 43.1 38.5 ;:.., . 
50.00 21.48 -6.46 .. 0.62 14.20 .84 .95 640 678.2 42.5 37,9 
"" 
:.j 
50.25 24.85 _6.42 -0.82 17.61 .74 .85 869 677.9 41.9 37.4 . ~ 
50,50 25.53 -6.40 -O.Bl 18.32 .72 .84 875 677.6 41.3 36.8 ! 




Table 3 (cont. ) 
1963 53A (Explorer 19) 
~., 





a log Pe log Ps T z a 1T- a0 6 -60 1T 1T • 
(OK) (Ian) (deg) (deg) 
, ~i 38451.09 
I i- 16 • 79 ~ \ 27.15 -t> •. 31 -0.719 ~O.06 -16.67 891 677.1 40.1 3~.7 
, 51.25 It,.04 -6.27 -o.ira 18.98 .69 • til 884 676.8 39.5 35.1 ' , 
51.50 24.81 -6.21 -0.1:7 17.~3 .72 .1:14 874 676.5 38.9 34.5 
51.75 25.12 -6.10 -0.76 10.26 i .71 .1:13 871 676.3 38.3! 34.0 
52.00 25.31 -6.10 -0.76 10.46 .71 .1:13 876 676.0 37.7 33.4 
52.25 25.50 -6.04 
-9. 74 18.72 .70 .1:13 878 675.8 37.1 32.8 
52.50 25.57 -5.99 -0.74 18.84 .70 .83 879 675.6 36.5, 32.3 
52.75 25.83 -5.92 _0.7 i2 1.9.19 .69 .82 880 675.4 35.9 " 31.7 
53.00 26 .. 39 -5.85 -0.72 19.81 .67 .80 887 675.1 35.3 31.1 
53.25 ZEi0 52, ~5.78 • -0.70 20.04 .66 .80 889 674.9 34.7 30.6 
, 53.50 26.2~ -5.70 ' -0.69 19.83 .67 .80 888 674.7 34.1 30,0 
~..: 53,75 ~~:~~ ..'.5.62 -0.68 19.71 .67 .dO 886 674.5 33.5 29.4 54.00 ':'5.57 ' -0.67 19.65 .68 .61 883 674.4 33.0 28.9 , 
1, 54.25 24.61 -5.:49 -0.66 18.46 .71 .84 873 674.2 32.4 28.3 . I 
i' 54.50 22.80 -5.39 -0.64 16.77 .75 .88 861 674.0 31.8 27.7 
54.75 22.11 -5.31 -0.63 16.1'7 .77 .90 855 673.9 31.2 27.2 
i, 55.00 21.20 ... 5.24 -0.62 15.33 .79 .92 847 673.7 30.6 26.6 
55.25 19.96 -5;13 -q.60 14.23 .82 .96 837 673.6 30.0 26.0 
t: 55.50 19.83 .5.04 -0.59 14.20 .83 .96 834 673.5 29.5 25.5 
55.75 19.901 -4.94 -0.58 14.38 .83 .96 835 673.3 28.9 24.9 
56.00 20.15 ... 4.85 -0.56 14.74 .81 .94 838 673.2 28.3 24.3 
56.25 19.96 _4.73 -0.55 14.68 .82 .95 936 673.1 27.7 23.8 
56.50 19.55 -4.63 -0.54 14.38 .83 .96, 833 673.0 27.1 23.2 
56.:75 18.91 -4.54 -0.52 13.85 .85 .97, 827 672.9 26.6 22.6 
57.00 17.84 -4.47 -0.51 12.86 .88 -17 .01: 817 672.9 26.0 22.1 
57.25 16.22 -4.36 -0.50 11.36 .93 .06 800 672.8 25.4 21.5 
1 57.50 16.68 -4.26 -0.48 11.94 .91 .04 808 672.7 24.8 20.9 57.75 18.18 -4.15 -0.47 13.56 .85 -16.98 825 672.7 24.3 20.3 
58.00 19.37 -4.06 -0.46 14.85 .81 .94 838 672.6 23.7 19.8 
58.25 26.13 -3.95 -0.44 21.74 .63 .77 893 672.6 23.1 19.2 
58.50 26.4B .. 3.88 -0.42 22.18 ,61 ,76 898 672,6 22.5 18.6 
58.75 29.62 .. 3.75 -0.41 25.46 .55 .70' 916 672.5 22,0 18.1 
59.00 32.03 -3.66 -0.40 27.97 .51 .66 929 672.5 ~1.4 17.5 
59.25 26.57 -3.55 -0.38 22.64 .60 .75 900 672.5 20.8 ,17.0 
59.50 24.42 -3.46 -Oe37 20.59 .65 .80 885 672;.5 20.2 [16.4 
59.75 24.23 -3.35 -0.35 20.53 .66 .80 883 672.5 19.7 15.8 
60.00 23.93 .. 3;26 -0,34 20.33 .66 .60 883 672.6 19.1 15.3 
i; 60.25 22.80 -3.17 -0.32 19.31 .68 .83 876 672.6 18.5 14.1 
60.50 20.22 -3.P7 -0.30 16.85 .75 .89 855 672.6 18.0 14.1 
60.75 18.05 -3.00 -0.,28 14.77 .81 .95 837 672,7 17.4 13.6 
61.00 17.43 -2.90 -0.27 14.26 .83 .97 831 672.7 '16.8 13.0 
61.25 17.21 -2.79 -0.25 14.18 .83 .97 830 672.8 16.2 12.4 
61.50 17.10 .. 2.68 -0.24 14.18 .83 .97 829 672,8 15.1 11.9 
61.15 17.60 -2.54 -0.22 14_84 .82 .95 834 672.9 15.1 11.3 
62.00 19.16 -2.44 -0.20 17.12 .75 .89 854 673.0 \14.5 10.7 
62.25 21.39 -2.34 -0.18 18.87 .70 .85 867 673.1 i14.0 10.2 
62.50 20.44 _2.22 ,-0.16 18.06 .72' .86 862 673.2 i13.4 9.6 
62.75 19.07 -2.10 -0.15 16.82 .16 ~90 851 673.3 12.8 9.0 
63.00 16.67 -2.00 -0.14,. 14.53 .82 .96 832 673,,4 12.3 , 8.5 
63.25 15.61 -1.88 -0.11, 13.62 .85 .99 824 673.5 11.7 .. , 7.9 
63.50 14.75 -1.78 -0.10: 12..87 .88 -17.01 816 673.7 11 .• 1 . 7.3 
63.75 14.20 -1. 6 3 -0.08i 12.49 .90 .03 808 673.8 10.6 6.8 
64.00 13.96 -1.52 -0.06, 12.38 .91 .03 804 674.0 10.0 6.2 if 
64.25 13.62 -1.39 -0.04 12.19 .92 .04 801 614.1 9.4 .5.6 
64.50 13.17 -1.26 -0.02 11.89 .93 .05 798 674.3 8.9 5.0 
64.75 12.51 -1.15 0.00 11.37 .95 .07 792 674.4 8.3 4.5 
." 65.00 12.06 -1,04 0.02 11.04 .96 .08 788 674.6 7.7 3.9 
65.25 11.71 -0.89 0.04 10.86 .91 .()9 766 674.8 7.2 3.3 .~ 
'J 
.J 
80 . ~ 
l 
Table tJ'(cont.) RODUCIBILITY OF THE 
REP. AI.. FAGN IS pOOR. 
1963 53A (Explorer 19) O"RIGIN 
,.. 





a log Pe log Ps T z a. 1T-a.0 0 -00 1T 1T . 
(OK) (kIn) (deg) i (deg) 
I 0.56 10.52 -17 .10 350.t ," 38472. 7i~ 7.32 2.64 -17.02 774 683.6 -13.8 
n.qo 7.15 28 74 0.58 10.41 .03 .10 773 684.0 349.~ -14.4 
73.~5 7.17 2.87 0.60 10.64 .02 .09 775 684.4 349.0 -15.0 
73. 0 6.97 2.96 0.62 10.55 .03 .09 773 684.8 348.4 ' -15.6 
n·i 5 7.07 3'.10 0.63 10.80 .02 .08 777 685.2 347.~ -16.1 
74,.qO 
-7.15 31.17 0.64 10.97 .01 .07 779 685.6 347.~ . -16.7 ''« 
74.~5 :7.02 3.26 0.66 10.94 .02 .08 778 686.0 346.7 -17.3 I ... 




82 3,.47 0.68 10.97 .02 .08 778 686.9 345.5 -lEl.S 
75.00 16 • 75 3~. 57 0.70 11.03 .02 .07 779 687.3 344.9 -19.0 
~'~~. \"\ 75.25 16.89 3'.67 0.72 11.27 .01 .06 783 687.8 344.3 -19.6 75.50 7.01 3.76 0.13 11.50 .00 .05 7e5 688.2 343.8 -20.2 1,' 75.75 6.81 3.86 0.74 11.41 .01 .05 783 688.7 343.2 -20.8 ' , :"'t f t 76.00 6.91 3.94 0.76 11,61 .00 .05 786 689.2 342,6 -21.3 r·{ 
I 76.25 6.80 4.05 0.'17 11,62 .00 .05 786 689.6 342.0 -21.9 
. i 38476.~0 7.89 4.15 0.79 12.83 -16.96 -17.00 800 690.3 341.2 .22.7 76,,0 10.85 4"24 0.79 15.88 .86 -16.91 832 690.7 340.7 -23,2 
77.~0 14.~O 4.31 0.81 19.41 .77 .82 863 691.1 340.3 -23.7 i: 77·fO 11.12 4.40 0.82 16.34 .85 .89 838 691.5 339.8 -24.1 
), 77.40 8.42 4.47 0.83 13.72 .93 .97 813 691.8 339.3 -24.6 f: 77.60 9.27 4.53 0.84 14.64 .90 .94 824 692.2 338.9 -25.0 
77.~0 2.05 4.62 0.85 17.53 .82 .1:16 848 692.6 338.4 -25.5 
78.,90 7.57 4.68 0.86 13.11 .95 .99 806 693.0 337.9 -26.0 
78.20 ' 7.12 4.76 0.81 12.75 .97 -17.00 800 693.4 337.5 -26.4 
78.40 6.18 4.85 0.88 11.91 .-17.00 .(l3 790 693.8 337.0 -26.9 
78.60 8.;31 4.93 0.89 14.13 -16.92 -16.95 816 694.3 336.5 -27.4 
78.80 9.47 4.99 0.90 15.36 .89 .91 828 694.7 336.0 -27.8 
79.00 , 6.42 5.06 0.91 12.39 .99 -17.01 796 695.1 335.6 -28.3 
79.20 5.32 5.15 0.92 11.39 -17.02 .04 782 695.5 335.1 -28.7 
79.40 4.21 5.24 0.93 10.38 .06 .08 768 695.9 334.6 -29.2 
79.60 4.55 5.28 0.94 10.77 .05 .0-, 773 696.3 334.2 -29.7 
79.80 7.15 5.37 0.94 13.47 -16.95 -10.97 807 696.7 333.7 -30.1 
;: i 80.00 7.82 ~.44 0.95 14.21 .93 .94 815 697.2 )33.2 -30.6 
80.Z0 6.87 5.52 0.96 13.35 .96 .97 806 697.6 332.7 -31.1 
80.40 5.44 5.57 0.97 11.98 -17.01 -17.02 789 698.0 332.2 -31.~ 
80.60 4.33 5;65 (l.98 10.96 .05 .05 775 698.5 331.8 -32.0 
80.aO 3.54 5.71 0.98 10.23 .08 .0& 764 698.9 331~3 -32.4 
38481.00 2.62 ~.78 0.99 9.39 -17.11 -n.12 751 699.3 330.8 ,.,32.9 
81.25 2.34 ?86 1.00 9.21 .12 .12 750 699.9 330.2 -33.5 • <t: ' 81.50 2.07 5.94 1.01 9.02 .13 .13 747 700.4 329.6 -34.1 ;.~~ 
81.i75. 1.79 6.01 1.02 8.83 .14 .13 744 701.0 329.0 -34.6 :-~ 
82.:00 . 1.52 6.10 1.03 8.65 .15 .14 741 701.5 328.4 -35.2, 
82.25 1.46 6.18 1.04 8.68 .14 .14 743 702.1 327.8 -35.8 i 82.;50 1.41 6.24 1.04 8.69 .14 .13 745 702.6 327.2 -36.4 
'Ji. 82.:75 1.35 ~.32 1.05 8.72 .14 • 13 746 703.2 326.6 -37.0 ~ . , ,,' 83.00 1.31 6.40 1.06 13.77 .14 .13 748 703.7 326.0 -37.5 l 
83.125 ! 1.26 6.46 1.06 8.79 .14 .12 749 704.3 325.3 -38.1 t 
83.,50 1.12 6.52 1.07 8.71 .14 .13 747 704.9 324.7 -38.7 
83.75 1.09 6.60 1.08 8.77 .14 .13 745 705.4 324.1 -39.3 
84.00 1.69· 6 64 1.08 9.41 .12 .10 752 706.0 323.5 -39.8 
I • 84.25 1.88' ~.71 1.08 9.67 .11 .09 753 706.5 322.9 -40.4 
84.50 1.87 6.78 1.09 9.74 .11 .08 752 707.1 322.3 -41.0 
84.75 3.84 6.83 1.10 11.77 .03 .00 785 707.7 321.6 -41.6 
85.00 7.36 6.88 1.10 15.34 -16.92 -16.88 828 708.2 321.0 -42.1 
85.25 4.17 6.94 1.10 12.21 -17.01 .98 798 708.8 320.4 -42.7 
85.50 1.62 6.99 1.10 9.71 .10 -n.l)? 765 709.4 319.7 -43.3 
85.75 1.55 7.04 1.10 9.70 .10 .07 765 709.9 319.1 -43.9 
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H il j\ Table 3 (cont.) i; 
'i 
I \i I I) 1963 53A (Explorer 19) [ ii I [ I 
11 i' [! MJD _107 P 107 P 107p -107p log Pe log Ps T z a 'IT- a0 0 -0 j s t a 'IT 'IT 0 (OK) (kIn) (deg) (deg) 
38486.25 1.25 7.15 1.11 9.51 -17.11, -17.08 761 711.11 317.8 -45.0 
86.5U 1.53 7.18 1.11 9.82 .10: .06 768 711.6 317.2 -45.6 
38486.70 2.03 7.23' ,1.12 10.38 -17.08 -17.04 774 712.1 316.7 -46.0 
86.80 2 .. 67 7.24 1.12 11.03 .06 .02 778 712.3 316.4 -46.3 
86.90 6.54 7.25 1.12 14.91 -16.94 -16.88 824 712.5 316.2 -46.5 
87.00 13.00 7.26 .1.12 21.38 .78 .72 880 712.7 315.9 -46.7 
~ ~ 87.10 16.87 7.27 1.12 25.27 .71 .64 906 713.0 315.7 -46.9 87.20 14.29 7.28 1.12 22.70 .75 .69 891 713.2 315.4 -47.2 l-.I 87.30 13.01 7.30 1.12 21.43 .78 .7, 880 713.4 315.1 -47.4 
! '! 87.40 9.79 7.34 1.12 18.24 .85 .79 856 713.6 314.9 -47.6 
1 l 87.50 7.21 7.35 1.12 15.68 .92 .86 834 713,8 314.6 -1,,7.9 1 ~ 87.60 4.64 7.36 1.12 13.12 .99 .94 806 714.1 314.4 -48.1 ~ 
38487.80 2.58 7.38 1.12 1l.08 -17.06 -17.01 178 714.5 313.8 -48.5 
88.00 5.20 7.40 1.12 13.72. -16.97 -16.92 813 715.0 313.3 -49.0 
~~ 88.20 ~1.44 7.41 1.12 12.97 -17.00 .94 804 715.4 312.8 -49.4 ~ 88.40 1.92 7;44 1.12 10.48 .09 -17.03 766 715.8 3124>3 -49.9 
38'488,75 1.03 7.4~ 1.12 9.60 -17.13 -17.07 751 716.6 311.3 -50.7 
89.00 0.73 7.45 1.12 9.30 .14 ,08 744 717.2 310.7 -51.3 
89.25 1.38 7.45 1.12 9,95 .11 .05 758 717.7 310.0 -51.8 
89.50 1.18 7.45 1.12 9.75 .12 .06 756 718.2 309.4 -52.3 
89 •. 75 0.98 7.44 1.12 9.54 .12 .06 756 718.8 308.7 -52.9 
90.00 0.89 7.44 1.12 9.45 .12 .06 756 719.3 308.0 -53.5 
90.25 1.00 7,41 1.12 9.53 .12 ,06 755 719.8 307.3 -54.0 
90.50 1.12 7.39 1.12 9.63 .12 .05 757 720.4 306.6 -54.6 
90,75 1.24 7.36 1.12 9.72. .11 .05 762 720.9 305.9 -55.2 
91.00 1.16 7.35 1.12 9.63 .12 .05 758 721.4 305.2 -55.7 
91.25 1.18 7.30 1.11 9.60 .12 .05 755 721.9 304.5 -56.3 
91.50 1 .• 21 7.26 1.11 9.58 .12 .05 761 722.4 303.8 -56.9 
91.75 0.92 7.26 1.11 9.30 .12 .06 761 722.9 303.1 -57.4 
92.00 0.75 7.25 1.10 9.10 .14 .07 754 723.4 302.4 -58.0 
92.25 0.47 7.24 l.lO 8.81 .16 .08 740 724.0 301.7 -58.fI 
92.50 0.51 7.20 1.10 8.81 .16 .08 740 724.4 300.9 -59.1 
92.75 0.65 7.17 1.10 U.92 .15 .07 744 724.9 300.2 -59.7 
3e1t93.00 0.57 7.15 1.09 8.81 -17.16 -17 .ua 741 725.4 299.5 -60.2 
93.50 0.82 7.05 1,08 6.95 .15 .07 741 726.4 298.0 -61.4 
94.00 0.73 6.96 1.01 8.76· ,16 .Oa 736 727.3 296.4 -62.5 
94.50 0~63 6,84 1.05 8.52 ,17 .U8 734 728,3 294.9 -63.6 
95.00 0.49 6.73 1.04 8.25 .17 .U9 735 729,2 293.3 -64.7 
95.50 0.50 6.61 1.02 8.13 .18 .10 733 730.1 291,7 -65.8 
96.00 0.65 6.43 1.00 8.08 .18 .10 732 730.9 290.0 -66.9 
96.50 0.75 6.31 0.98 8.04 .19 .10 726 731.8 288.4 -60.0 
97.00 0.71 6.12 0.96 7.79 .20 .11 713 7'32.6 286.6 -69.1 
97.50 0.70 5.98 0.94 7.62 .21 ,12 718 733.4 284.8 -70.2 
98.00 0.76 5.78 0.92 7.46 .21 .12 713 734.2 283.0 -71.3 
98.50 0.94 5.60 0.89 7.43 .22 .12 712 734.9 281.1 -72.4 
99.00 1.10 5.45 0.87 7.43 .21 .12 712 735.7 279.2 -73,4 
99.50 1.18 5.25 0.85 7.28 .22 .13 706 736.4 277.2 -74.5 
38500.00 1.18 5.04 0.82 7.05 .24 .14 700 737,1 275.1 -75,6 
i 00.50 1.29 4,83 0.81 6.93 .24 ,14 693 737.7 272.9 -76.6 
01.00 1.50 4.62 0.79 6.91 .25 .14 683 738.3 270.7 -77.7 
38501.25 1.59 4.52 0.78 6.89 -17.25 .. 17.14 680 738.6 269.5 -78.2 
01.50 1.81 4.41 0.76 6.99 ,24 .14 685 738.9 268.3 -78,7 ,. 
01.75 2,.05 4.31 0.76 7.12 .23 .13 693 739.2. 267.1 -79.2 
02.00 2.91 4.20 0.74 7.85 .19 .08 720 739.5 265.9 -79.7 
o. 
, 02.25 4.19 4.],0 0.73 9.02 .13 .02 749 739.8 264.6 .. 80.2 
F: 82 
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, \ I Table 3 (cont. ) 
!o I 1 
~I 1963 53A (Explorer 19) MJD _107p 107 P 107 P _107p log P log Ps T z a 1T- a0 5 -lb s t a e 1T 1T • 
r (OK) (km) (deg) (deg) 
! ! '- 38502.50 2.79 3,99 0.72 7.51 -17.22 -17.10 694 740.1 263.3 -80.7 , 
02.75 2.02 3.95 0.70 6.68 .26 .15 665 740.3 261~9 -81.2 I! 
; ! 03.00 1.99 3.78 0.69 6.46 .27 .16 663 740,6 260.5 -81.7 
:1 03.25 2.37 3.68 0.68 6.73 .25 .15 684 740.8 259~1 -82.2 
1 ! 03.50 3,48 3.57 0.66 7.72 .19 .09 717 741.1 257.7 -82.6 
Ii 03.75 ,6.47 3.47 0.65 10.58 ,,07 -16.95 778 741.3 256.2 -83.1 \ I 04.00 5.32 3,36 0,64 9.33 .12 -n.oo 745 741.5 254.6 -83.6 
t I 
04.25 4.23 3.26 0.62 8.11 .18 ,06 714 741.8 253,0 -84.0 
04.50 4.02 3,15 0.60 7.77 .20 .08 704 742.0 251.4 -84.5 
04.75 3.91 3.04 0.59 7.54 .21 .09 696 742.2 249.7 -84.9 
, ,. 05.00 3.59 2,93 0.58 7.11 .24 .11 676 742.,,4 248.0 -85.4 
'1'1 05.25 3.28 2.83 0.56 6.67 .26 .14 660 742.6 246.2 ~85.8 
. ! I 05.50 3.38 2.72 0.54 6.64 .26 .14 664 742.8 244.3 -86.2 
! I 05.75 3.79 2.62 0.53 6.94 .24 .l2 683 743.0 242.4 ~86.7 
;' j 06.00 4.10 2.52 0.52 7.14 .23 .11 689 743.1 240.5 -87.1 
, 06.25 4.41 2.42 0.50 1.32 .22 .10 691 743.3 238.4 -87.5 
06.50 4.51 2.:31 0.48 7.30 .22 .10 698 743.5 236.3 -87.8 
06.75 4.30 2"21 0.47 6.98 .23 .12 691 743.6 234.1 -88.2 
07.00 4.30 2.10 0.46 6.86 .24 .13 684 743.8 231.9 -88.6 
07.25 4.30 2.02 0.44 6.76 .25 .13 684 743.9 229.6 -88.9 
07.50 4.10 1.91 0.42 6.43 .27 .15 676 744.0 227.2 -89.3 
07.75 4.20 1.82 0.41 6.43 .27 .15 676 744.2 224.7 -89.6 
J.: 08.00 4.41 1.73 0~39 6.54 .26 .15 680 744.3 222.2 -89.9 , 08 •. 25 4.31 1.63 0.38 6.32 .27 .16 669 744.4 219.6 -90.2 l i 08.50 4.52 1.56 0.36 6.44 .27 .15 673 744.5 216,9 -90.4 ~i ~ r, 08,75 4,73 1.45 0.34 6.52 .26 ,15 678 744.6 214.2 -90.7 
09,00 4.94 1.37 0,33 6.64 .25 .14 682 744.7 211.4 -90.9 
09,25 4.94 1.27 0.31 6.53 ,26 .14 678 744,1 208.6 -91.1 
09.50 5.16 1.23 0.30 6.68 .25 .13 683 744.8 205.7 -91.3 
09.75 5.37 1.15 0.28 6.79 .24 .l3 686 744.9 202.7 -91.5 
10.00 5.37 1.07 0.26 6.70 .25 .13 681 744,9 199.8 -91.7 
10.25 5.68 1.04 0.25 6.97 .23 .11 690 745.0 196.7 -91.8 
10.50 5.58 0.96 0.23 6.77 .24 .13 679 745.0 193,7 .. 91.9 
10.75 ·5.59 0.91 0.21 6.71 .25 .13 670 745.0 190.7 -92.0 
Il.OO 5.80 0.84 0.20 6.84 .24 .12 673 745.1 181.7 -92.0 
11.25 6.01 0.79 O.HI 6.98 .23 .11 677 745.1 184.7 -92.1 
11.50 5.70 0;74 0.16 6.60 .26 .13 659 745.1 181.7 -92.1 
11.75 5.91 0.68 0.15 6.74 .25 .13 675 745.1 178.7 -92.1 
12.00 6.22 0 •. 63 0.14 6.99 4!R3 .11 688 745.1 175.8 -92.1 
12.25 6.54 0.56 0.12 7.21 .22 .10 693 745.1 112.9 -92.0 
12.50 6.85 0.51 0.10 7.46 .20 ,08 697 745.1 170.1 -92.0 
12.75 7.26 0,44 0.09 7.79 .19 .06 702 745.0 167.3 -91.9 ~ 13.00 7.88 0.39 0.08 8.35 .16 .03 710 745.0 164.6 -91.8 
13.25 8.81 0.;32 0.07 9.20 .12 -16.99 '732 744.9 162.0 -91,7 
13.50 9.12 0.28 0.04 9.45 .11 .98 139 744.9 159.4 -91.S 
13.75 8.50 0.21 0.02 8.73 .14 -17.01 727 744.8 156.9 -91.4 
14.00 8,50 0.16 0.00 8.66 .14 .02 731 744,8 154.5 -91.2 
14.25 7.99 0.09 -0.01 8.07 .17 .05 708 744.7 152.1 -91.0 
14,50 7.88 0.02 -0.03 7,87 ,18 .06 706 744.6 149.8 .. 90,8 
14.75 7.67 -0.02 -0.04 7.61 .19 .07 705 744.5 147.6 -90.6 'j 
15.00 7.67 -0.11 -0.06 7.50 .20 .08 700 144.4 145.5 -90.4 ~ 
15.25 7,25 -0.19 -0.07 6,99 .23 .11 688 744,3 143.4 -90.2 , 
15.50 '6,83 -0.22 -0.08 6.53 .25 .14 676 144.2 141.4 -89.9 J 15.75 6.93 .. 0.29 -0.10 6.53 ,25 .14 673 744.1 139.4 -89.7 
16.00 8.67 -0.33 -0.12 8.23 .16 .04 721 743.9 137.6 -89.,4 J 
16.25 9.59 .. 0.40 -0.14 9,06 .12 .00 734 743.8 135.7 -89.2 . .' ., 
" 16.50 9.38 _0.44 -0.15 8,79 .14 .01 727 743.6 133.9 -88,9 
16.75 e.85 -0.53 -0.16 8.17 .16 ,04 716 743.5 132.2 -88.6 
17.00 8,84 -·0.59 .. 0.18 8.07 ,16 .05 718 743.3 130.6 -88,3 i 17.25 e,72 -0.65 -0.20 7.81 .17 .06 713 743.i 128.9 
-88.'0 '.1 ~ 
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Table 3 (cont.) 
1963 53A (Explorer 19) 
MJD -107 P 107p 107p -107p log P
e log Ps T z a 1T -a0 Ii -Ii s t a 1T 1T 0 
(DK) (kIn) (deg) (deg) 
1 38517.5~ 8.61 -0.74 -0.22 ".65 -17.19 -17.07 702 743.0 127.4 -87.7 17.7 , a.59 _0.82 -0.23 7.54 .19 .08 701 742.8 12~.8 -87.4 
18.00 8.57 -0.88 . -0.24 7.45 .20 .08 703 (42.6 124.4 -87.1 
18.25 8.66 _0.98 -0.26 7.42 .20 .09 701 742,.4 122.9 -66.7 
18.50 8.64 ~1.05 -0.28 7.31 .20 .09 699 742.2 121.5 -86.4 
18.75 '8.72 ..:.1.16 -0.29 7.27 .20 .10 701 '74? .n 120.1 -86.1 
19.00 8.70 .;1.25 -0.31 7.14 .21 .10 697 741.8 118.8 -85.7 
19.2~ 8.61' ... 1.35 -0.32 7.01 .22 .ll 692 741.5 117.5 -85.4 
19.50 6.96 -1.42 -0.34 '7.20 .21 .10 699 741.3 116.2 -85.1 
19.75 9.03 -1.52 -0.36 7.15 .21 .10 698 741.0 115.0 -84.1 
~. 20.00 9.21, ",!1.63 -0.31 7.21 .21 .10 700 740.8 113.8 -84.4 
20.25 9.39 -1.71 -0.39 7.28 .20 .10' 698 740.5 112.6 -84.0 
20.50 9.46 -1.80 -0.40 7.26 .21 .10 691 740.3 111.4 -83.6 
20.75 9.53 -1.90 -0.42 7.20 .21 .10 690 740,0 110.3 -83.3 
21.00 9.65 _2.00 -0.44 7.21 .21 .10 698 739.7 109.2 -82.9 
21.25 9.82 -2.10 -0.45 7.27 .20 .10 704 739.4 108.1 -82.6 
21.50 9.89 ... 2.21 -0.47 7.21 .20 .10 702 739.1 101.0 -82.2 
21.75 10.06 
-2"31 -0.49 7.26 .20 .10 701 738.8 106.0 -81.8 
22.00 10.23 -2.42 -0.50 7.31 .20 .10 702 138.5 104.9 -81.4 
22.25 10.40 -2.52 ... 0.52 7.36 .20 .09 704 738.2 103.9 ,-,81.1 
22.50 10.47 -2.63 -0.54 7.30 .20 .10 703 137.9 102.9 -80.1 
22.75 10.64 -2.73 -0.55 7.36 .20 .10 707 737.6 101.9 -80.3 
23.00 10.71 -2.84 -0.56 ',.31 .20 .10 701 737.2 101.0 -19.9 
23.,2,5 10.88 -2.94 -0.58 7.36 ,19 .10 710 136.9 100,0 -79.5 
23.50 10.95 -3,05 -0.60 7.30 .20 .10 708 136,6 99.1 -19,1 
23,75 11.12 -3.15 -0.62 7.34 .19 .10 709 736.2 98.2 -18.8 .. 
24.00 11.18 -3.26 -0.63 7,29 .20 ,10 708 735.9 97.2 -78.4 
24,25 11.14 -3.36 -0.64 7.14 .21 .11 703 735.5 96.3 -78.0 
24.50 10.90 -3.41 -0.66 6.11 .23 .l,4 691 735.1 95.4 -71.6 
24.75 11.06 -3.56 -0.68 6.82 .23 .13 692 734.8 94.6 -77.2 
! 25,00 11.33 _3.67 -0.69 6.91 .22 .13 697 734,4 93.7 -76.8 
25.25 12.11 -3.71 -0.71 7.63 .18 .09 115 134.0 92.8 _76.4 
25.50 12.58 -3.88 -0.72 7.98 .11 .07 120 133.6 92.0 -76.0 
25.75 14.18 -3.97 -0.74 9.47 .10 .00 751 733.3 91.1 -75.6 
38525.80 14.37 -3.99 -0.74 9.64 -P.09 -lC).99 762 133.2 91.0 -75.5 
25.90 15.08 .. 4 .. 01 -0.15 10.31 .07 .96 171 733.0 90.6 -75.3 
26.00 15.19 -4.08 -0.76 10.95 .04 .94 182 132.9 90.3 -75.2 
26~10 21.01 -4.,10 -0.76 16.15 -16.88 .77 859 732.1 90.0 -75.0 
26.20 19~18 _4.15 -0.71 14.86 .92 .81 843 732.5 89.1 -74.9 
26.30 19,20 -4.19 -0.78 14,22 .94 .83 833 732.4 89.3 -74.1 
26.40 16.68 -4.23 -0.78 11.67 -11.02 ,91 192 132.2 89.0 -14.5 
26.50 15,45 _1+.26 -0.79 10.40 .07 .96 768 732,1 88.1 -14.4 
26.60 14.86 -4,31 -0.80 9.75 ,09 .99 160 131.9 8a.4 -14.2 
26.70 14.28 .. 4.33 -0.80 9.15 .10 -17.01 755 731.1 88.0 -74.0 
38526.15 14.07 -4.36 -0.80 8.91 -11.12 -17.03 148 731.7 87.9 -14.0 
21.00 13.81 -4.45 -0.82 8.54 .13 .04 743 131.2 81.'1 -73.6 
27,25 13.23 -4.54 -0.83 7.86 .11 .08 125 730.8 86.3 -13.2 
27.50 13.06 -4.63 -0.84 7.58 .18 .10 71: 130.4 85.5 -72.7 
27.7'5 13.09 -4.73 -0.86 7.51 .18 .lO 111 730.0 84.7 -72.3 1 • 28.00 12.92 -!!-.66 -0.81 7.19 .20 .12 710 129.6 83.9 -71.9 ,~ 
28.25 13.05 -4.96 -0.88 7.21 .20 .12 111 729.1 83.2 -71.5 l 2B.50 13.39 -5.06 -0.90 7.43 .19 .11 716 728. '1 82.4 -71.1 28.75 13.92 -5.16 -0,90 7.86 .18 .09 718 728.3 81.7 -70.7 29.00 15.39 -5.21 -0.92 9.20 .12 .03 145 727.8 80,9 -70.3 " 
29,25 15.92 -5.37 -0.93 9,62 .09 .01 760 721.4 80.2 -69,9 
29.50 15.62 -5.48 -0.94 9.20 .11 ,03 153 727.0 79.4 -69,4 "'! ~: 
29.15 1~.62 -5.58 -0.96 9.08 .13 .04 741 726,5 18.7 -69.0 
30.00 16.24 ... 5.68 -u.97 9.60 .10 .01 755 726.1 78,0 -68.6 
84 
Table 3' (cont.) 
;. 
1963 53A (Explorer 19) 





a log Pe log Ps T z 'IT a. 'IT-a.O (5 'IT- 50 




i ) 38530.25 16.65 -5.78 -0.98 9.89 -17.09 765 7251)6 -6,8.~ 
" 30.50 16.54 -5.88 -0.99 9",68 .10 .01 758 125.2 76.5 -6[7.~ \. 30.75 16.53 -5.98 -1.00 9.55 .10 .02 759 724.t 75.8 -67., I 
, I 31.00 16.20 -6.0-, -1.02 9.11 .12 .04 752 724.~ 75.~ -66.~ 31.25 ,16.18 
-6.15 -1.03 9.00 .13 .U5 746 723.~ 74·4 -66. , 
31.50 15.95 -6.23 -1.04 8;67 .15 .07 735 723.3 73.r ,;.:)6.1 
, I) 31.75 16.02 -6.33 -1.05 8.64 .14 .07 737 722.9 73.0 . ·,,65. i 32.00 16.08 -6.41 -1.06 8.61 .14 .07 740 722.4 72.3 '-65.~ 
J 32.25 16.04 -6.51 -1.08 8.45 .15 .08 741 722.0 71 ~ ' .. 64.8 8 , 32.50 16.09 _6.57 -1.09 8.43 .14 .08 742 721.5 70.9 -64.4 32.75 15.93 -6.63 -1.10 8.20 .16 .09 733 721.1 70.2 -64.0 33.00 15.87 -6.72, -1.11 1:l.04 .17 .10 732 720.6 69.5 -63.6 
, EI 33.25 15.70 -6.77 -1.12 7.81 .18 .11 729 120.1 68.9 -63.1 ~ 33.50 15.62 -6.83 -1.13 7.66 .18 .12 724 719.7 68.2 
-62·1 ~ 33.75 15.75 -6.85 -1.14 7.75 .18 .12 727 719.2 67.5 -62.~ iiI 34.00 15.66 
-6.92 -1.15 7.59 .18 .13 728 718.7 66.a -61.~ ~I 34.25 15.67 -6.95 -1.16 7.56 .19 .13 727 718.3 66.~ -61.4 ~, 
11 34.50 15.67 ';'6.97 -1.1"1 7.53 .19 .13 725 717.8 65.~ -61.0 
f.:l 34.75 15.58 -7.01 -1.11l 7.39 .20 .14 723 717.4 64.8 ,-60.6 ~i 
rl 35.00 15.47 -7.04 -1.19 7.24 .21 .15 718 716.9 64.~ -60.2 n 35.25 15.56 -7.09 -1.20 7.27 .20 .15 nO 716.4 63.5 -59.7 ~ 35.50 15.34 -7.13 ' -1.21 7 8 00 .22 .17 714 716.0 62.9 -~9.3 t'i 35.75 15.00 -7.16 -1.22 6.62 .24 .20 700 715.5 62.2 -58.9 , Ji it 3.6.00 14.97 -7.18 -1.23 6.56 .25 .20 699 715.1 61.6 -58.4 \' 
': -I 36.25 15.04 -7.23 -1.23 6.58 .24 .20 702 714.6 60.9 ... 58.Q 36.50 15.10 -7.25 -1.24 6.61, .24 .20 701 714.2 60.3 -57.6 
1 36.75 14.74 -7.27 -1.25 6.22 .28 .23 683 713.7 59.6 -51.1 - I 37.00 15.10 ~7.30 ~1.25 6.55 .25 .21 696 713.3 59.0 -56.7 ~' ~ , 37.25 15.35 -7.33 -1.26 6.77 .24 .20 708 712.8 58.3 -56.3 I 37.50 15.70 -7.35 _1~26 7.10 .21 .18 720 712.4 57.7' -55.9 -.~ ~l ,~ d 37.75 15.95 -7.36 -1.27 '7.32 .20 .17 727 711.9 57.0 ,-55.4 I ~ 3a.OD 15.98 -7.37 -1.28 7.33 .20 .17 728 711.5 56 4 -55.0 . , I :Li 3a.25 16.00 .. 7.38 -1.28 7.34 .20 .17 727 711.0 55.8 -54.6 
j~l 38.50 16.13 -7.41 -1.29 7.43 .20 .16 731 710.6 5S.t -54.1 ~ 38.75 16.55 -7.43 -1.29 7.83 .17 .14 744 710.2 54.5 -53.7 ~ 
h 39.00 le.01 -7.43 -1.29 9.29 .10 .07 777 709.7 53.9 -53.3 r t 
1.1 39.25 18.22 ';;'7.46 -1.30 9.46 .11 .07 775 709.3 53.2 -52.8 ;,i 
39~50 16.813 -7.47 -le30 8.11 .18 .14 743 70a.9 52.6 -52.4 
39.75 16.98 -.7.47 -1.30 8.21 .17 .14 747 708.5 52.0 -52.0 
40.00 16.98 -7.48 -1.31 8.18 .17 .1 1t 748 708.0 51.3 -51.5 
40.25 18.41 -7.51 -1.31 ':1.58 .10 .07 781 707.6 50.7 -51.1 
40.50 20.04 -7.51 -1 •. 32 11.21 •. 03 .01 808 707.2 50.1 ~50.6 
40.75 20.64 -7 •. 51 .. 1.32 11.81' .01 -16.98 818 7Q'6.8 49.5 ~50.2 
" 
, . 
41.00 1e.25 ~7.51 ~1.32 9.41 .11 ~1.7 .oe 778 706.4 48.9 
-49.8 
-I 41.25 17.19 -7.51 -1.32 8 •. 35 .16 .14 756 706.0 48.2 -49.3 i, 41.50 16.95 -7.48 ... 1.33 8.1·4 .17 .15 754 70?6 47.6 -48.9 I. 
,'. 41.75 17.12 -7.46 -1.33 S.33 .15 .14 761 70'5.2 47.0 -48.5 ~ I t !i 42.00 17.39 -7.46 -1.33 B.60 .14 .12 767 704.8 .(,6.4 ... ,48.0 I. 42.25 17.55 -7.45 -1.33 S.Tf .13 .12 771 104.4 4'5.8 
-47.6 ~~ ::;l; 
42.50 18.23 -7.41 -1.34 9.48 .11 .09 7'8.'4 704·.'1 45 e l ... 47.2 i 1 42.75 le?08 ... 7.38 -1.34 9.36 .11 .10 7'82 7v~ ... 7 414·.5 -46.7 J 43.00 17.71 -7.36 -l..34 9.02 .13 .··11 176 '10'9,.,S 43.9 -46.3 1 I 43.25 17.24 -7.35 -1.34 8.56 .15 .14 768 710r2:·.9 43.3 .. 45.8 j I 43.50 16.98 ... 7.27 -1.34 8.36 .16 ,.15 764 11ll,2.6 4,2.7 -45.4· 43.75 16.71 -7.25 -1.34 8.12 .17 .16 7'5'9 70,2.2 42.1 -45.0 ff t; 
44.00 16.54 -7.23 -1.34 7.9', .18 , • .17 7'5'6, 7'01.9 41.5 -44.5 ;·1 \. ,j 44.25 16.06 -7.17 -1.34 7.55 .20 , .. 20 747 '701.5 40.8 
-44.1 • " , 44.50 15.98 -7.15 -1.34 7.50 •• U , •• 2.0 747 701.2 40.2 
-43.6 '.1 1 44.75 16.01 -7.09 -1.34 7.58 •. 2.0 .• ,2.0 751 100.8 39.6 -43.2 
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Table 3 (cont. ) . lBILfr'i OF 'flU:: REPRO~C PAGE IS POOR 
1963 53A (Explorer 19) ORIGIN 
MJD --107 P 107 P 107p _107p }pg Pe log P T z (], ".-(]'0 0 -0 s t a . s ". ". 0 
(OK) (kIn) (de&") (deg) 
38545.2~ 15.54 -7.03 -1 .. 34 1.17 -17.23 -17.23 741 700.2 38~4 -42.3 
45.50 15.56 -6.96 -1.33 7.28 .22 .22 745 699,.9 3,.8 -41.9 , 
45.75 15.58 -6.93 -1.33 7.33 .22 .22 746 699.5 37.2 -41.4 
46.00 15.80 -6.85 -1.32 7.63 .20 .21 754 699.2 36.6 -41,0 
46.25 15.71 -6.83 -1.32 7.56 .21 .21 753 698.9 36.0 -40.5 
46.50 15.41 -6.78 -1.32 1.31 .22 .23 748 698.6 35.4 -4-0~ 1 
46.75 15.11 -6.73 -1,.32 7.07 .23 .24 743 698.3 34.8 -39~7 
47.00 14.91 -6.65 -1.31 6.95 .24 .25 741 698.1 34.2 -39.2 
47.25 14.71 -6.62 .. 1.31 6.78 .25 .26 737 697.8 33.6 -38,8 
47~50 14.61 -6.54 -1.30 6.77 .25 .26 736 697.5 33.0 -38.3 
47.75 14.30 -6.51 -1.30 6.49 .28 .29 728 697.2 32.4 -37.9 
48.00 13.89 -6.43 -1.30 6.15 .30 .31 718 697.0 31.8 -37.4 
48.25 
._. 
i13.99 -6.40 -1 .• 29 6.29 .29 .30 724 696.7 31.2 -37.0 
48.50 13.98 -6.32 -h29 6.37 .28 .30 727 696.5 30.6 -36.5 
48.75 13.87 -6.26 -1.28 6.33 .29 .30 726 696.2 30.0 -36.1 
49.00 13.66 -6.20 -b28 6.18 .30 .32 722 696.0 29.4 -35.6 
49.25 13.75 ... 6.13 -1.28 6 0 34 ,29 .31 728 695.8 28.8 -35.2 
49.50 13.74 .6"09 -1.27 6.38 .29 .30 730 695.6 28.2 -34.7 
49.75 13.73 -5.99 -1.26 6.48 ,28 .30 734 695.4 27.6 -34.3 
50,00 13.61 -5.94 -1.26 6.41 .29 .30 733 695.1 27.0 -33.9 
50,25 13.70 -5.86 -1.25 6.59 ,28 .30 739 695.0 26,4 -33.4 
50.50 13.69 -5.78 -1,24 6,67 .27 .29 741 694.8 25,8 -33.0 
50.75 13.46 .;.5 .. 73 -1~24 6.50 ,28 .31 737 694.6 25.2 -32.5 
51,.00 13.45 -5.68 -1.23 6.54 ,28 .30 739 694.4 24.6 -32.1 
51,.25 13.22 -5.65 -1.23 6.34 .30 .32 734 694.2 24.0 -31.6 
51.50 13.00 -5.57 -1.22 6.21 .31 .33 731 694.1 23.4 -31.2 
51.75 12.98 -5.52 -1.21 6.25 .30 .33 733 693.9 22.8 -30.7 
52.00 12.75 -5.47 -1.20 6.09 .32 .34 729 693,8 22.2 -30.2 
52.25 12.63 -5,37 -1.20 6.06 .32 .34 728 693.6 21.6 -29.8 
52.50 12.61 .. 5.31 -1.19 6.11 .32 .34 730 693.5 ,21.0 ·-29.3 
52,75 12.38. -?25 -1.18 5.95 .33 .36 726 693.4 :20.4 -28.9 
53.00 12.16' -5.15 -1.17 5.8't ,34 •. 3'( 723 693,3 !19.8 -28.4 
66553.50 12.04 .. -4.99 -1.16 5.89 -17.34 -17.36 727 693.1 18.6 -27.5 
54.00 12.86' _4,83 -1.14 6.89 .27 .30 755 692,9 17.4 -26.6 
54.50 13.69; -4.62 -ltI12 7.94 .21 .24 780 692.7 16.2 -25.7 
55.00 13.61 ; -4.'44 -1.10 8.07 .21 .24 783 692.6 15.0 -24.8 
~8555.25 12.84 -4 •. 37 -1.08 7.39 -1!7.~5 -17 ~28 770 692.6 14.4 -24,4 
55.50 13.49 -4.29 -1.08 8.12 • ~~ 1 .'24 785 692.6 13.8 -23.9 
55.75 14.44 -4.19 -1,06 9.18 .15 .1~ 804 692.5 13.2 -23.4 
56.00 16,62 -4.10 -1 ~-O5 11.47 : .06 e 09 835 692.5 12.6 -23.0 
t I 
, I 
~8556,10 21.63 -4,07 -1.05 16,52 -l',6.~0 -16.93 884 692.5 12.4 -22.8 
56.20 24.18 -~.03 .1.04 19.11 ' .84 .87 903 692.5 12.1 -22.6 I ' 56,30 26.72 -3.99 -1.04 21.68 i .1j8 .82 920 692.5 11.9 -22.4 
56.40 26.!l6 • -3.95 -1.03 21.70 I .117 .81 925 692.5 11.7 -22,3 
56,50 27.28 -3.92 -1.03 22.33 i .74 .78 935 692.5 11.4 -22.1 
56,60 27.24' ... 3.88 -1.02 22.35 i .74 .78 936 69Z.5 11.2 -21,9 
56.70 20.76 _3.86 -1~02 15.88 .90 .94 888 692.5 10.9 -21.7 
56.80 1e.,78 -3.82 -1~02 13.95 .96 .. 17.00 869 692.5 10.7 -21.5 
56.90 17.45. -3.77 -1~01 12.67 -17.01 .05 853 692.5 10.5 -21.3 
57.00 17.~1 _3.74 -1.01 12.65 .02 .05 851 692.5 10.2 -4 1• 2 
57.10 18.65 -3.71 -1',00 13,94 -16.97 .01 864 692.5 10.0 -21.0 
38557.25 17.45 -3.65. -0.99 12.81 -17.01 -17.05 855 692.6 9.6 -20,7 
57.50 15.48 .. 3.56 ":0.98 10.94 ,08 .11 835 692.6 9.0 -ZO.2 
57.75 14.95 -3.48 -0.97 10.50 .10 .14 829 69Z.6 8.4 -19.8 
58.00 13.90 -3.38 -0.96 9.55 .14 .18 816 692.7 7.8 -19.3 
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1963 53A (Explorer 19) 
MJD -107 P 






























































































































a log Pe log Ps 
0.36 3.93 -17.67 -17.56 
0.36 4.06 .66 .55 
0.37 4.09 .66 .5.4 
0.37 4.10 .66 .54 
0.38 4.03 .67 .55 
0.38 3.83 .69 .57 
0.38 3.74 .70 .58 
0.38 3.75 .69 .57 
0.38 3.76 .69 .57 
0.38 3.56 .71 .59 
0.38 3.46 .72 .60 
0.38 3.36 .73 .62 
0.38 3.15 .76 .64 
0.38 2.94 .79 .67 
0.38 2.73 .82 .70 
0.38 2.83 .81 .69 
0.38 3.03 .78 .66 
0.:31 3.12 .77 .64 
0.37 3.42 .75 .60 
0.37 . 4.34 .64 .~O 
0.36 4.42 .63 .49 
0.36 5.44 .55 .40 
0.36 6.66 .48 .30 
0.36 5.41 .57 .39 
0.35 4.97 .60 .43 
0.35 4.65 .62 .46 
0.35 4.53 .63 .47 
0.34 4.40 .64 .49 
0.34 4.59 .62 .47 
0 .. 33 4.77 .60 .45 
0.33 4.95 .58 .43 
0.32 4.41 .64 .48 
0.32 3.87 .69 .54 
0.32 3.55 .72 .58 
0.31 3.31 .74 .61 
0.30 3.28 .74 .61 
0.30 3.26 .74 .61 
0.30 3.24 .74 .61 
0.29 3.52 .72 .58 
0.28 3.90 .68 .53 
0.28 4.29 .64 .49 
0.27 4.16 .65 .50 
0.27 3.52 .72 .58 
0.26 2.87 .81 .67 
0.26 2.85 .80 .67 
0.25 2.92 .79 .66 
0.24 2.79 .81 .68 
0.23 2.76 .81 .68 
0.23 2.85 .79 .67 
0.22 2.82 .80 .67 
0.22 2.91 .78 .66 
0.21 2.89 .79 .66 
0.20 Z.86 .79 .66 
0.20 ~.85 .80 .67 
0.19 ~.83 .80 .67 
0.18 ".91 .79 • 66 
0.18 i:.90 .79 .66 
0.17 ,.88 .79 .66 
0.16 2.65 .82 .70 




T z a. 1T-a.0 6 -60 1T 1T . 
(OK) (kIn) (deg) (deg) 
758 734.0 286.4 38.9 
764 734.3 285.4 39.4 
764 734.5 284.5 39.8 
762 734.8 283.6 40.3 
760 735.1 282.7 40.8 
750 73:>.4 281.7 41.3 
751 735.6 280.7 41.7 
760 735.9 279.8 42.2 
762 736.2 278.8 42.7 
755 736.4 277.7 43.1 r 
754 736.6 276.7 43.6 
748 736.9 275.7 44.1 
734 737.1 274.6 44.5 
72.0 737.3 273.5 45.0 
704 737.5 272~4 45.5 
704 737.7 271.3 45.9 
715 737.9 270.1 46.4 
716 738.1 269.0 46.8 
727 738.3 267.8 47.3 
772 738.5 266.5 47.7 
780 738.6 265.3 48.2 
804 738.8 264.0 48.6 
629 738.9 262.7 49.1 
800 739.1 261.3 49.5 
788 739.2 260.0 50.0 
779 739.3 258.6 50.4 
778 739.5 257.1 50.8 
776 739.6 255.6 51.2 
781 739.7 254.~ 51.6 
793 739.8 252.5 52.1 
801 739.9 250.9 52.5 
775 739.9 249.2 52.9 
752 740.0 247.5 53.3 
743 740.1 245.8 53.6 
736 740.1 243.9 54.0 
739 740.2 242.1 54.4 
741 140.2 240.1 54.8 
739 740.2 238.1 5.5.1 
746 740.2 236.1 55.5 
762 740.3 234.0 55.8 
779 140.3 2.31.8 56.1 
773 740.3 229.5 56.4 
740 740.2 227.2 56.7 
689 740.2 224.8 57.0 
697 740.2 222.4 57.3 
709 740.1 219.9 57.5 
699 740.1 217.3 57.8 
701 140.0 214.7 58.0 
715 740.0 211.9 58.2 
710 739.9 209.2 58.4 
118 139.8 206.4 5.8.6 
713 739.7 203.5 58.7 
705 739.6 200.6 58.9 
700 739.5 197.7 59.0 
695 139.4 194.8 59.1 
... 707 739.2 191.8 59.2 
709 739.1 188.9 59.2 ,.:-
108 739.(l 185.9 59.3 ., 
.687 738.8 183.0 59 .• 3 1 ., 
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Table 3 (cont. ) 
REPRODUClB IS POOR 
1963 53A (Explorer 19) ORIGINAL PAGE 
I MJD -107 P 107 P' 107p _107 P log P
e 
log P T 0 1T - 00 I z U 1T- u0 S t a , s 1T 
I (OK) (Ion) (deg) : (deg) 
I 38603.50 2.38 0.00 0.15 2.53 -17.83 17.72 684 738.5 117.1 59.3 
03.75 2.48 ,0.00 0.14 2.62 .82 .70: 694 738.3 174.3 59.2 
. i' 04.00 2.37 ,0.00 0.14 2.51 .84 .72 618 738,1 171.5 59.2 
f ~ 04.25 2.27 '0.00 0.13 2.40 .86 .74 651 737.9 168.7 59.1 '~ 04.50 2.06 0.00 0.13 2.19 .90 • -78 612 737.7 166.0 59.0 
04.75 '2.17 ,0,00 0.12 2.29 ,87 • "76 638 737.5 163,3 58.9 
05.00 ~ 2.28 0.00 0.11 2.39 .86 .74 651 737~3 160.8 58,7 
05,25 2.28 'p.OO 0.11 2.39 ,86 .74 629 737.0 ];58.2 58.6 
05.50 2,50 ;0.00 0.10 2.60 .84 .71 633 736.8 ~55.8 58.4 
05.75 3.54 ,0.00 0.09 3,63 .70 .56 732 736.6 1,53,4 58.3 
\ 06.00 4.69 ,0.00 0.09 4.78 .59 .44 784 736.3 151,0 58,1 
I.:.- 06,25 4.80' ,0.00 0,08 4.88 .58 .43 789 736.0 l i48.8 57.9 
06.50 4.61 P.OO 0.07 4.68 .59 ,45 784 735.8 1!46,6 57.7 
06075 3.60 0,00 0.07 3.67 .69 ,55 736 735,5 1144.5 57,4 
07,00 3.62 0.00 0.06 3,68 .69 .~5 738 735.2 142.4 57.2 
07.25 3.44 0.00 0.05 3.49 .71 .58 729 734.9 140.4 57.0 
d 07.50 3.36 0.00 0,05 3.41 .72 .59 725 734,6 138,5 56,7 i1 
~ ~j 07,75 3.29 0"00 0.04 3.33 .72 .60 721 734,3 136.6 56,4 
,08.00 3,21 0.00 0,04 3.25 .73 ,61 717 734.0 134,8 56.2 
08.25 3,14 0.00 0.03 3.17 .75 ,62 703 733.7 133,0 55.9 
08.50 3.28 0.00 0.02 3.30 .72 ,60 721 733~3 131.3 55.6 
08,75 3.22 0.00 0,02 3.24 ,72 .61 726 733~n 129.6 55.3 
09.00 3.05 p,OO 0.01 3.06 .75 ,64 709 732.7 128,0 55.0 
09.25 3.20 p,OO 0,01 3,21 .72 .62 725 732.3 126,4 54,7 
: I 09.50 3.24 0,00 0,00 3.24 .72 ,61 731 732~O 124.9 54,4 ))' 09.75 3.19 0,00 0.00 3,19 ,72 ,62 727 731~6 123.4 54.1 10,00 3,04 0,00 _0.01 3,03 ,75 ,64 703 731.2 122.0 53.8 
10,25 2.99 0.00 -0.02 2.97 .76 .65 686 730.9 120,5 53.5 
,1 10.50 3.26 0,00 -0,03 3.23 .72 .61 716 730.5 119.2 53,1 
10.75 3.52 9,00 -0.03 3.49 .69 .58 735 730.1 117.8 52,8 
11.00 3.69 0.00 -0.04 3.65 .67 .!j6 740 729.7 116.5 52.5 
I 
3Q611.10 5.'11 0.00 .0.04 5.07 -17.53 -17.42 802 729~5 116.0 52.3 
11,20 ·5.78 0,00 -0.04 5.74 ,48 .36 815 729.4 115.5 52.2 
11.30 7.10 0.00 -0.05 7.05 .40 .27 835 729,2 115.0 52.1 
11.40 8.42 0,00 .0,,05 8.37 .33 .18 858 729.0 114.5 51.9 
11.50 11.67 0.'00 -0.05 11.62 .18 ,03 901 728.9 114.0 51.8 
11.60 9.76 0,00 -0,06 9.70 ,26 ,12 877 728.7 113.5 51.7 
11.70 7.22 9,00 -0.06 7,16 .39 .26 836 728.5 113.0 51.5 
11.80 7,25 9,00 .0.07 7,18 ,39 .26 837 728,4 112.5 51.4 
11.90 6.64 0.00 .0.07 6,57 .43 .30 825 728.,2 112.1 51.3 
I 
38612.00 6.46 0.00 -0.07 6.39 '.17.44 -17.32 822 728.0 111.6 51.1 
12.25 3.86 0.00 -0,08 3,78 .66 .!:i5 734 727.6 1l0.4 50,8 
12.50 3.64 0,00 -0,08 3.56 .68 .57 720 727,2 109.3 50.4 
12.75 ,3.63 0,00 .0.09 3.54 .69 .57 713 726,8 108~2 50.1 
13.00 5.58 Q,OO -0.10 5,48 ,50 .38 795 726.3 1<)7.1 49.7 
13.25 5.88 q.OO -0.11 5.77 .48 .36 803 725.9 106.0 49.3 
13.50 5.05 0.00 -0.11 4.94 ,54 .43 782 725.4 104.9 49,0 
13.75 4.64 0,00 -0.12 4 .• 52 .56 .47 776 725.0 103.9 48.6 
14.00 4.44 0.00 -0.13 4:.31 ,58 .49 770 724.5 102.9 48,3 
14.25 4.76 0,00 -0.13 4:.63 .56 .46 770 724.0 1~1.9 47.9 
14.50 5.09 q,oo -0.14 4.95, .53 .43 777 723,6 100.9 47.5 
14.75 5.83 q.OO -0.14 5.69 ,47 .37 799 723.1 99.9 47.2 
15.00 4.51 0.00 -0.15 4.36 .5' .49 756 722.6 98.9 46.8 
15.25 4,13 d.oo -0,16 3.91 .62 .53 741 722.2 98.0 46.4 j 
15.50 4.16 0.00 -0 •. 16 4.00 .61 .53 746 721.7 97.1 46.1 :-
15.75 4.19 0.00 .0.17 4.02 .60 .53 751 721.2 96.2 45,7 
16.00 4.13 0.00 -0.18 3.95 .61 ,54 743 720.7 95.3 45.3 
16.25 4.38 0.00 -0.18 4.20 .59 .51 748 720,2 94.4 44.9 
90 J ,.; 
,,1 
~ 
'-- ,~.~ --:,-~:,;r"~T'"-"~~-T""-~-' ·"~""~~~t..".-:---~~":"",,,,-,,; 
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Table 3 '(cont.) 
1963 53A (Explorer 19) 




T z a 1T -a0 6 -60 i s t a 1T 1T • 
, I (OK) (kIn) (deg) (deg) 1 
, 
38616.50 4.95 0.00 -0~19 4.76 -17.53 -17.46 771 719.7 93.5 ft4.,6 
16.75 5.21 0.00 _0.20 5.01 .51 .43 778 719.2, 92.6 44.2 
17,00 4.86 0.00 -0.21 4.65 .55 .41 762 118.7 91.8 43.,8 , 
17 .25 4.51 0.00 -0.21 4.30 .58 .50 750 718.2 90.9 43.,4 
17.50 4.20 0.00 -0.22 3.98 .60 .54 738 717.7 90.1 43,,1 
17,75 3.66 0.00 -0,23 3.43 .67 .60 101 117.2 89.2 42.[7 
18,00 3.84 0.00 -0.23 3.61 .64 .58 120 116.7 88.4 42.1,3 
18.25 5.06 0.00 _0.24 4.82 .52 .45 765 716.2 81.6 41.,9 
18,50 6.90 0.00 -0.24 6.66 .38 .31 813 115.6 86.8 41.5 
18.75 9.26 0.00 -0.25 9.01 .25 .17 854 115.1 86.0 41.2 
19.00 7.09 0.00 -0,25 6.84 .36 .29 817 114.6 85.2 40.8 
19.25 5.96 0.00 _0.26 5.70 .44 .37 790 714.1 84.5 40.4 
19.50 6.21 0.00 _0.26 6.01 .42 .35 196 713.6 83.7 ':to.O 
19.75 6.38 0.00 -0.27 6.11 .41 .35 198 113.1 82.9 39.6 
20,00 6.50 0.00 -0.27 6.23 .40 .34 800 112.5 82.2 39.2 
20.25 6.41 0.00 -0,28 6.13 .40 .35 797 712.0 81.4 38.9 
20.50 4.99 0.00 -0.28 4.71 .52 .47 756 111.5 80.1 38.~ 
20.75 5.42 0.00' _0.29 5.13 .48 .43 111 111.0 79.9 38.1 
21.00 5.55 0.00 -0.29 5.26 .46 .42 114 110.4 19.2 31.7 
2i.25 5.38 0.00 -0.30 5.08 .48 .43 768 109.9 78.4 37.3 
21.50 5.10 0.00 _0.30 4.80 .50 .46 759 709.4 11.1 36.9 
21,75 5.14 0.00 -0.30 4.84 .49 .46 760 108.9 71.0 36.6 
22.00 5.08 0.00 -0.30 4.78 .50 .46 151 708.4 76.3 36.2 
22.25. 5.02 0.00 -0.31 4.71 .50 .47 755 701.8 75.6 35.8 
22.50 4.97 0.00 -0.31 4.66 .50 .47 153 701.3 74.9 35.4 
22.15 4.91 0.00 -0.31 4.60 . ,51 .48 151 106.8 74.2 35.0 
23.00 5.17 0.00 _0,32 4.85 ,48 .45 158 706.3 13,5 34.6 
23.25 5.13 0,00 _0,32 4.81 .48 .46 756 705.8 72.8 34.2 ~ , 23,50 5.39 0.00 _0032 5.07 .46 .43 164 705.2 72,1 33.9 "j 
23.75 5.45 0.00 -(J.32 5.13 ,.45 .43 765 704.7 11.4 33.5 , 
24.00 5.62 0.00 _0.32 5.30 ~44 .4Z 770 104.2 70.7 33.1 .~ j 24.25 5.48 0.00 _0.32 5,16 .44 .43 766 703.7 70.1 32.7 1 24.50 5.66 0,00 -0.32 5.34 .43 ,41 169 703.2 69.4 32.3 24.75 5.63 0.00 _0.32 5.31 .43 .42 767 702.7 68.7 31.9 ~ 25,00 5.80. 0.00 -0,32 5.48 ,41 .40 771 ' 102.2 68.0 31.5 1 25.25 5.37 0.00 -0.32 5.05 .45 .44 758 701.7 67.4 31.2 25.50 5.14 0,00·' _0.32 4.82 .47 .46 750 701.2 66.1 30.6 
J 25.75 5.73 0.00 -0.32 5.41 .41 .41 767 100.7 66,1 30.4 26,00 5.82 0.00 -0,32 5.50 .40 .40 769 700.2 65.4 30.0 
.\ 1 26,25 6.01 0,00 -0.32 5.69 .39 .39 773 699.7 64.8 29.6 26.50 6.61 -0.0.3 .(J,32 6.26 .35 .35 187 699.2 64.1 29.2 26.75 6.49 -0.14 -0.32 6.03 .36 .36 781 698.7 63.5 28.8 ~ 27.00 5.96 -0.23 -0.31 5.42 .40 .41 164 698.3 62.8 28.5 
27.25 5.33 -0.34, -0.31 4.69 .46 .47 740 697.8 62.2 28.1 
27.50 5.22 -0.44 -0.31 4.47 .48 .50 130 697.3 61.5 21.7 
27.15 5.21 -0.54 -0.31 4.37 .49 .51 126 696.8 60.9 27.3 
28.00 4.48 ·0.64 -0.31 3.53 e58 .60 681 696.4 60.3 26.9 
28.25 4.99 -0.74 -0,30 3.96 .53 .55 106 695.9 59.6 26.5 
28.50 5.30 -0 •. 85 -0.30 4.15 .51 .53 714 695.5 59.0 26.1 
28.75 5.60 -0,94 _0.30 4.37 .48 .51 123 695.0 58.4 25.7 , 
29.00 5.91 -1.05 .. 0.29 4.57 .46 .49 731 694.6 57,8 25.4 '1 
29.25 6.94 -1.15 _0.29 5.50 .38 .41 761 694.1 57.1 25.0 J J 29,50 7.25 -1.24 -0,28 5.73 .36 .39 768 693.7 56,5 24.6 .~ 29.75 7.1.5 -1.32 -0.28 5,54 .31 .40 161 693.2 ?5,9 24.2 T. 30.00 6 .• 63 -1.41 -0,28 4.94 .42 ,45 142 692.8 55.3 23.8 30.25 6.94 -1.50 -0,27 5.17 .40 .43 748 692.4 54.7 23.4 • ! . 30.50 7.25 -1.61 _0,27 5.31 .38 .42 753 692.0 54.0 23.0 
30.15 7.46 -1,69 -0.26 5.51 .37 .41 757 691.6 53.4 22.7 ~ 31.00 7.77 -1,18 _0.26 5.74 .35 .39 162 691.2 52.8 22.3 
31.25 8.19 -1.86 -0.25 6.08 .32 .36 771 690.8 52,2 21.9 1 
A 91 . I 
., 
'-'t 
ii: jI t4W~ :;!2~:!;.~ . ..l~'~'_~_.~~'~~~. <-'';c:~:~.:.:..,:::':::=::<:r!i~~~l~!!I!fSi¥#$I!!!i !.!C!~~~;,:'=..... ~_.nJLlY'r!!!!~~_!~.qtl"T.m~tilli "L .• SIt ·7~ 
Table 3 (cont. ) 
1963 53A (Explorer 19) 
MJD _107 P 107p 107p -107p log P log Ps T Z 0. 11 -0.0 6 - 6 s t a e 11 11 0 (OK) (kIn) (deg) (deg) 
j \ 
38631.50 B.50 -1.95 -0.25 6.29 -17.31 -17.35 175 690.4
 51.6 21.5 
31.7!l 9.12 -2.03 -0.24 6.85 .27 .31 787 690.0 51.0 
21.1 
32.00 B.92 -2.11 -U.23 6.57 .28 .33 780 689.6 
50.4 20.7 
32.25 8.71 -2.20 -0.23 6.29 .30 .35 774 689.2 
49.8 20.3 
32.50 8.71 -2.28 -0.22 6.21 .30 .35 171 688.8
 49.2 20.0 
32.75 9.·13 -2.34 -0.22 6.56 .28 .33 179 68
8.5 48.6 19.6 
:n.oo 9.95 -2.42 -0.21 7.33 .22 .28 796 68
8.1 48.0 19.2 
33.25 10.26 -2.47 -0.20 7.59 .20 .26 801 687.6
 47.4 IU.8 
33.50 10.37 -2.53 -0.20 7.63 .20 .26 800 687.4
 (,6.8 18.4 
I 33.75 10.68 -2.60 -0.19 7.89 .19 .25 803 687.1
 46.2 18.0 
i __ 1 34.00 10.88 -2.65 -0.18 8.05 .18 ,24 805 686.S 
4!).6 17.6 
. N 34.25 12.22 -2.70 -o.n 9.35 .11 .18 8~5 686.4 
45.0 17.3 
34.50 12.32 -2.73 -0.17 9.42 .10 .17 826 686,\ 
l.'t4.4 16.9 
34.75 10.98 -2.15 -0.16 8.06 .17 .24 804 685.e 43.8
 16.5 
35.00 10.04 -2.76 -0.16 7.12 .22 .29 786 685.5
 43.2 16.1 
35.25 9.42 -2.79 -0.15 6.49 .27 .33 770 685.2 
42,7 15.7 
35.50 9.52 -2.BO -0.14 6.58 .26 .33 771 684.9 
42.1 15.3 
35.75 9.40 -2,80' -0,13 6.48 .27 .33 769 684.6 
41.5 14.9 
i 36.00 9.40 -2.79 -0.13 6.48 .26 .33 768 684.4 
40.9 14.6 
! 
! 36.25 9.59 -2.77 -0.12 6.70 .25 ,32 773 68
4.1 40.3 14.2 
I 
I 36,50 9.89 -2.75 -0.11 7.02 .23 .30 779 683.8
 39.7 13.8 
I 
1 36.75 9.77 -2.74 -0.10 6.93 ,23 ,31 776 
683.6 39.1 13,4 
It 37.00 9.75 -2.72 -0.10 6.93 .23 
.31 776 683.3 38,6 13.0 
t 37.25. 9.84 .. 2.68 -0.09 7.07 .22 .30 778 683.1 38.0 
12.6 
~ 37 .50 9.92 -2.65 -0.08 7.19 .21 .29 779 682.9 37.4 12.3 
II 37.75 
9.79 -2.63 -0.07 7.10 .22 .29 777 682.7 36.8
 11.9 
38.00 9.87 -2.56 -0.07 7.24 .21 .29 779 682.4 
36.2 ll.5 
Jl 
38,25 9.64 -2.52 -0.06 7.06 .21 .30 776 682.2
 35.7 11.1 
!~ 38.50 9.51 -2.46 -0.06 6.99 
.21 .30 775 682.0 35.1 10.7 
!I 38.75 9.37 -2.41 -0.05 6.92 .21 .30 
774 681.9 34.5 10.3 
n 39.00 11.40 -2.33 -0.04 9.03 .09 .19 B12 
681.7 33.9 9.9 
F 
rc 39.25 14.56 ~·2.30 .. 0.03 12.23 -16.95 .05 
854 681.5 33.4 9.6 
h 39.50 14.11 -2.23 -0.02 11.B6 .96 .06 B4
9 681.3 32.8 9.2 
i; 39.75 13.45 -2.18 -0.02 11.25' .99 .09 B39 681.2 
32.2 8.B 
40.00 12.48 -2.11 ... 0.01 10.36 -17.03 .13 828 68
1.0 31.6 8.4 
40.25 11.40 -2 .. 06 0.00 9.34 .07 .17 815 
680.Q 31.1 8.0 
40.50 11.25 -2.00" 0.02 9.27 .08 .17 813 
680,8 30,,5 7.6 
40.75 11.09 -1.92 0.02 9.19 .08 .16 B09 
680.7 29.9 7.3 
41.00 10.11 -1. 8 6. 0.04 8.29 .13 .22 794 
680.6 29.4 6.9 
41.25 10,26 -1.79 0.04 8.51 .11 .21 798 680.5 
28.8 6.5 
41.50 10.60 -1.71 0.05 8.94 .09 .19 804 
680.4 28.2 6.1 
41.75 10.64 -l.65 0.06 9.05 .09 .19 804 
680.3 27.6 5.? 
42.00 10.88 -l"B!i 0=08 9.39 .07 .n 809 680.2 
27.1 5.3 
42.25 10.81 -1 .. 50 0.08 9.39 .07 .17 80B 
680.1 26.5 5.0 
42.50 10.84 -1.46 0.10 9.47 .07 .17 809 68
0.1 25.9 4.6 
42.75 10,96 -1.38 0.11 9.69 .06 .16 811 
680.0 25.4 4.2 
43.00 10.88 -1.32 0.12 9.67 .06 .16 Bll 
680.Q 24.8 3.8 
43.25 10.79 -1.Z6 Or 13 9.66 .05 .16 811 680~O 24.2 3.4 
43.50 10.59 -1.~9 O~14 9.55 ,06 .16 808 679.9 
23.7 3.0 
43.75 10.19 -1.~2 OH5 9.21 .08 .18 801 679.9 23.1 2.7 
44.00 9.47 -1.04 0~16 B.59 ,11 .21 790 679.9 .22.5 2.3 
44.25 10.81 -0.96 O~ 17 10.02 .05 .14 810 679.9 22.0 1
.9 
44.50 11.01 -0.89 0.18 10.30 .03 .13 B14 67
9.9 21.4 1.5 
44.75 11.20 -0.82 0.19 10.57 .02 .12 818 68
0.0 20.8 1.1 
45.00 12.74 -0.74 0.20 12.20 -16.95 .05 838 680.0
 20.3 0.7 
45.25 t,ti'.16 -0.66 0.21 13.71 .90 .00 855 680.0
 19,7 0.4 
45.50 H.41 -0.61 0.22 13.02 .92 .02 848 680.1
 19.1 0.0 
45.75 13.18 .. 0.53 0.23 12.88 .92 .02 848 680.1
 18.6 -0.4 
46.00 14.38 -0.44 0.24 14.18 .87 -16.98 861 680.
2 18.0 -0.8 
46.25 15.17 -0.37 0.25 15.05 .85 .95 868 680.3
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[,T; Table 3 (cont. ) '(T'. r'l 
. ~! l i! , ! 1963 53A (Explorer 19) .~~~ 
-107 P 107 P i07 Pt _i01P 
~~. "{ MJD log P log Ps T 611'-60 fl z a1l'-a0 S a e 11' 
1\ (OK) (kIn) (deg) (deg) ~i 38646.50 16.15 -0.28 0.26 16.13 -16.62 -16.92 875 680.4 16.9 -1.5 H 46.75 15.69 -0.20 0.27 15.76 .83 .94 871 680,5 16.3 -1.9 ;.1 4"' .00 15.33 .. 0.12 0.28 15.50 .84 .94 868 680.6 15.8 -2.3 ~: (:7,25 12.49 -0.02 0.30 12.77 ,93 
-11.03 842 680.7 15.2 -2.7' .'$F-
l' 47.50 11.60 o .04 ~ 0.31 11.96 .96 .06 832 680.8 14,6 ' -3.1 . I 
.f I 47.75 11.·22 0.12 0.32 11.66 ,97 .07 828 680,9 14.1 1 -3.5 ,. ~ 
l: 48.00 11.05 0.21 0.33 11.59 .98 .07 827 681.1 13.5 -3.8 41:1.25 11.07 0.28 0.34 11.69 .97 .07 828 661.2 12.9 .. 4.2 
-f 
48.50 10.98 0.35 0.35 11.68 ,9£1 .07 825 681.4 12.4 -4 e 6 ri 
48.75 10.99 0.43 0.36 11.78 .98 .06 824 681.5 11.8 -5.0 \ 
f. ..1 
49.00 11.10 0.53 (J.3:, 12.00 .97 .06 826 6~H. 7 11,3 -5.4 ',1 
, jt 49.25 11.62 0.61 0.38 12,61 .95 ~03 834 681.9 10.7 -5.7 
i 49.50 9.65 0.66 0.39 10.70 -17.02 .10 810 682.1 10.1 -6.1 ~i ; 49.75 8.61 0.75 0.40 9.76 .06 .14 796 682.3 9.6 -6.5 
r
1 
50.00 8.21 0.84 0.41 9.46 .08 .15 791 682 .. 5 9.0 -6.9 
50.25 7.88 0.92 0.42 9.22 .09 .17 787 682.7 8.4 -7.3 
50.50 7.75 1.00 0.43 9.17 .09 .17 785 682.9 7.9 -7.7 
,. 50.75 7.62 1.07' 0.45 9.14 .10 .17 784 683.1 7.3, -8.1 ~' t 5+.00 7.49 1.16 0.46 9.10 .10 .17 783 683.4 6.8 -8.4 f' 
5'1.25 7.25 1.24 0.47 8.96 .11 .18 7BO 683.6 6.2 -8.8 
51.50 7.13 1.32 0.4tl 8.93 .11 .18 779 683.9 5.6 c9.2 
51.75 7.10 1.39 0.49 8.98 .11 .17 780 684.1 5.1 -9.6 
52.00 6.97 1.48 0.50 8.95 .11 .18 779 684.4 4.5 -10.0 
52.25. 6.74 1.58 0.51 8.83 .12 .18 776 684.7 3.9 -10.3 
52.50 6.41 1.68 0 .. 52 8.61 .13 .19 772 685.0 h4 -10.7 
52.75 6,28 1.77 0.53 8.58 .• 13 .19 771 685.3 2.8 -11 ~ 1 
53.00 6.57 1,85 0.54 8.96 .11 .17 777 685.6 2.2 -11.5 
53.25 6.65 1.93 0.55 9.13 .11 .16 779 685.9 1.1 -Ui9 
53.50 6,62 2.01 0.56 9.19 ,10 .16 780 686.2 1.1 -12.2 
i; 53.75 6.50 2.10 0.57 9.17 .11 .16 779 686.5 0.5 -12.6 }. ~ 
t· 54.00 7.10 2.19 0.58 9.8~ .07 .13 789 686.8 360.0 -i3~b ~. : 54.25 7.28 2.25 0.60 10.13 .06 .12 793 687.2 359.4 -13.4 
1 ; 54.50 7,36 2.3't 0.61 10.32 ~Ob .11 795 687,5 3!is;fl ",13.11 r' 54.75 7,24 2.43 0.62 10.29 .06 .11 795 681,9 358,3 -14.1 
55.00 8.15. 2.50 0.63 H.28 .02 .07 810 688.2 357.7 .. 14.5 
55.25 8,65 2.59 0.64 11.87 .00 .05 81b 688.6 357.1 -14,9 
55.50 8.63 2.66" 0.65 11.94 .00 .05 815 689.0 356.6 -15.3. 
55.75 8.10 2.74 0.66 11.50 .02 ,06 808 689.3 356.0 -15;7 
56.00 7.36 2.83 0.67 10.86 .04 .09 800 689.7 355~4 -16.0 
56.25 7.14 2.90 0.68 10.72 .05 .09 797 690.1 354.9 -16.4 
56.50 5.89 2.96 0.69 9.54 .10 .14 780 690.5 354.3 -16.8 
56.75 5.26 3.05 0.70 9.01 .13 .16 771 690.9 353.7 -17 .2 
57.00 4.53 3.14 0.71 a.38 ,16 .19 759 691.3 353.2 .. i7.6 
57.25 4,00 3.22 0.72 7.94 .18 .22 750 691.7 352~6 -17 ~9 
57.50 3.58 3.28 0.72 7.58 .20 ,23 1'43 692,1 352,0 -18.3 
57.75 3.46 3.36 0.73 7.56 i! 21 .23 742 692.6 351.4 -18.7 
58.00 3,1,6 3,45 0.74 7.64 .20 .23 744 693.0 350.9 -19.1 
58.25 3.24 3.51 0.75 7.50 .21 .23 741 693.4 350.3 -19.5 
56.50 3.24 3.58 0.76 7.58 .21 .23 744 693.9 349.7 -19.8 
58.75 3.02 3.68 0.77 7.47 .21 .23 740 694.3 349.1 -20,2 
59.00 3.12 3.7'5 0.78 7.66 .21 .23 743 694.8 348.6 -20.6 
~ 59.25 3,22 3.82 0.79 7.83 .20 .22 746 695.2 348.0 -21.0 
59.50 3.02 3.90 0.79 7.70 .21 .22 742 695.7 347.4 .21.4 
59.75 2.81 3,97 O.BO 7.58 .22 .23 738 696.2 346.8 -21.7 
60.00 4.56 4.07 0.81 9.44 .12 .14 175 696.6 346.3 
-22.1 " 
60.25 6.72 4.12 0.82 11.66 .03 .05 801 697.1 345.7 .22.5 i 
,. 60.50 6.31 4.20 0.83 11.35 .04 .05 805 697.6 345.1 -22.9 
'4: 60.75 5.50 4.29 0.84 10.62 .08 .09 791 69B.l 344,5 .23.2 
61.00 4.06 4.33 0.84 9.23 .14 .15 769 698.5 343.9 -23.6 
61.25 3.55 4.41 0.B5 8,81 .16 .16 761 699.0 343.3 -24.0 l ; 
93 ! 
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1~ Table 3 (cont. ) 
1963 53A (Explorer 19) 
,~ MJD _107 P 107 P 107 P _107 P log Pe log Ps T z a. '11'-0.0 6 -6 s t a '11' tr 0 
(OK) (krn) (deg) (deg) 
i 
l .; 38661.50 3.66 4.48 0.86 9.00: ;-17.15 342.8 -24.~ -17.16 764 699.5 
61.;75 3.36 4.53 0.87 8.76: .17 .17 760 700.0 342.2 -24.8 
62.00 3.37 4.61 0.88 8.87' .l~ .16 765 700.5 341.6 -25.1 
62.~5 3.08 4.68 0.89 8.64. .17 .17 759 701.0 341.0 -25.5 
62.50 2.88 4.73 0.89 8.50 .18 .18 754 70i.5 340.4 -25.9 
62.75 2.·38 4.81 0.90 8.10: .21 .20 745 702.0 339.8 -26.3 
63.00 2.30 4.87 0.91 8t 07 ; .21 .20 744 702.6 339.2 -Ztl.7 
63.25 2.21 4.94 0.92 8,07; .21 .20 743 703.1 338.7 -27.0 
63.50 1.72 4.99 0.92 7~63: .23 .22 735 703.6 338.1 -27.4 
63.75 1.64 5.07 0.93 ' 7,63; .23 .21 741 704.1 337.5 -27.8 
~.-' . 64.00 1.35 5.13 0.94 7~42 .24 .22 736 704.6 336.9 -28.2 
I 64.25 1.38 5.18 0.94 7.50 .24 .22 735 705.2 336.3 -28.5 64.50 1.09 5.24 0.94 7~28 .26 .23 727 705.7 335.7 -28.9 
64.75 0.81 5.29 U.95 H05: .27 .25 723 706.2 335.1 -29.3 ) 65.00 0.64 5.35 0.96 6~95 ! .27 .25 724 706.8 334.5 -29.7 ! 
" 
65.25 0.67 5.41 0.96 7.04 .27 .24 727 707.3 33,3.9 -30.1 1 
, I. 65.50 0.70 5.45 0.96 7.11 .26 .24 728 707.8 333.3 -30.4 1 65.75 0.5:; 5.52 0.97 7.02 .27 .24 724 708.4 332.7 -30.8 
66.00 !.39 5.56 0.98 7.93 .22 .19 743 708.9 332.1 -31.2 ~ 66 .. 25 2.97 5.60 0.98 9.55 .15 .12 770 709.5 331.5 -:H.6 , l 
66.50 2.70 5.66 0.98 9.35 .17 .12 767 710.0 330.9 -32.0 1 , 
66.75 2.13 5.69 0.99 8.80 .19 .15 756 710.5 330.2 -32.3 I 
67.00 3.82 5.76 0.99 10.57 .12 .07 787 711.1 329.6 -32.7 1 
67.25 3.45 5~78 0.99 10.23 .13 .08 783 711.6 329.0 -33.1 1 
67.50 1.86 5.81 1.00 8.67 .20 .15 758 712.2 328.4 -33.5 l. 
67.75 1.49 5.88 1.00 8.37 , .21 .16 755 712.7 327.8 -33.8 ~ , 
68.00 1.34 5 .. 69 1.00 8.23 .21 .17 753 713.3 327.2 -34.2 
68.25 1.81 5.94 1.00 8.74 .20 .15 757 713.8 326.5 -34.6 ~ 
68.50 1.66 5.98 1.00 8.64 .21 .15 752 714.3 325.9 -35.0 
68.75 1.71 5.99 1.01 8.72 .21 .14 754 714.9 325.3 -35.4 
69.00 1.67 6.02 1.01 8.70 .21 .14 754 715.4 324.7 -35.7 i 
69.25 1.63 6.07 1.01 8.7Z .21 .14 755 716.0 324.0 -36.1 
69.50 1.39 6.10 1.01 8.49 .22 .15 751 716.5 323.4 -36.5 
69.75 1.25 6.11 1.01 8.36 .22 .16 753 717 .1 322 .. 6 -36.9 
70.00 i.2l. 6.13 1.02 8.36 .22 .16 758 717.6 322.1 .. 37.2 
70.25 1.39 6.15 1.02 8.56 .20 .14 763 718.2 321.5 -37.6 
70.50 0.54 6.18' 1.02 7.74 .25 .19 746 718.7 320.9 -38.0 
70.75 0.41 6.19 1.02 7.62 .25 .19 748 719.2 320.2 -38.4 
71.UO 0.07 6.20, 1.01 7.28 .27 .21 735 719.8 .319.6 -38.8 
71.25 -0.26 ~,,21 1.01 6.96 .30 .23 724 720.3 318.9 -39.1 
71.50 -0.79 6.23 1.01 6.45 .33 .26 708 720.8 318.3 -39.5 
71.75 0.32 6.25 1.01 7.58 .27 .19 735 721.4 317.6 -39.9 
72.00 2.88 6.26 1.01 10.15 .15 ,07 785 121.9 316.9 -40.3 
72.25 4.52 6.27 1.01 11.80 .09 .00 809 722.4 316.3 .. 40.6 
72.50 2.86 6.30 1.01 10.16 .15 .06 784 723.0 315.6 -41.0 
72.75 1.92 6.30 1.01 9.23 .19 .10 768 723.5 314.9 -41.4 
73.00 2.95 6.30 1.01 10.25 .15 .05 785 724.0 314.3 -41.8 
73.25 3.67 6.30 1.01 10.97 .12 .02 796 724.5 313.6 .. 42.1 
73.50 2.02 6.30 1.00 9.31 .19 .10 770 725.0 312.9 -42.-5 
73.7.5 1.40 6.30 1.00 8.70 .22 .12 759 725.6 312.2 -42.9 
74.00 0.89 6.20 1.00 8.18 .2:5 .I!; 745 726.1 311.5 -43.3 
74.25 0.39 6.26 1.00 7.65 .27 .18 735 726.6 310.8 -43.6 
74.50 0.19 6 •. 23 1.00 7.42 .2.8 .19 735 727.1 310.1 -44.0 
74.75 0.62 6.21 1.00 7.83 .26 .17 744 727.6 309.4 -44.4 
75.00 1.97 6.20 1.0P 9.17 .20 .1P 712 728.1 301'.7 -44.8 
75.25 1.99 6.18 1.PO 9.17 .20 .09 710 728.6 308.0 ~45.1 
75.50 0.98 6.13 1.00 8.11 .25 .15 148 729. ~ 307.3 -45.5 
75.75. -0.23 0.10 1.00 6.86 .32 .22 721 729.6 306.6 -45.9 
76.00 -0.20 6.05 0.99 6.84 .32 .22 720 730.0 305.9 -46.3 
76.25 0.13 6.00 0.99 7.13 .31 .20 724 730.5 305.1 -46.6 
-" 94 .~ 
1 
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'1 I ,I ~' ~ Table 3 (cont.) 1963 53A (Explorer 19) n 
·,11 q 
_i07 P 107p 107p _107p il MJD log Pe log Ps T z a TT -a0 o -00 I, s t a TT TT ' (OK) (kin) (deg) (deg) 
, 
38691.50 3.68 0.00 0.41 4.09 -17.53 -17.39 6,:n 748.'2 2?7.9 -65.8 
91.75 3.70 0.00 0.40 4.10 .53 .39 6?;9 748
.3 225.3 -65.9 
92.00 4.03 0.00 0.38 4.41 .50 ,,36 656 748.3 
222.7 .66.0 
92.25 4.47 0.00 o.:n 4.84 .46 .32 686 748.4 
220.0 -66.1 
92.50 4.~9 0.00 0.36 4.95 .45 .31 692 748
.4 217.2 -66.2 
92. '5 4.,71 0.00 0.35 5.06 .44 .30 692
 748.4 214.4 -66.3 
rr"'001~ 93.00 4.83 0.00 0.34 5.17 .44 .28 b82 748.4 2~1.b -66.3 
93.25 4.95 0.00 0.32 5.27 .44 .27 676 748.4 
2p8.6 -6b.3 
93.50 4.87 0.00 0.31 5.18 .44 .28 68b 748.4 
ZP5.7 -b6.3 
93.75 4.99 0.00 0.30 5.29 .43 .28 706 748.4 
202.7 -66.3 
94.00 5.31 0.00 0.28 5.59 .40 ,,25 720 748.4 
199.7 -66.2 
94.25 6.05 0.00 0.27 6.32 .36 .19 738 7
48.4 196.7 -66.2 
94.50 7.81 0.00 0.2b 8.07 .27 .07 776 748.3 
193.7 -66.1 
94.75 7.21 0.00 0.25 7.4b .30 .10 761 748
.3 190.7 -65.9 
95.00 6.71 0.00 0.24 6.95 .32 .15 755 748
.3 187.7 -65.8 
95.25 6.31 0.00 0.22 6.53 .34 .17 745 7
48.2 184.7 -65.7 
95.50 5.91 0.00 0.21 6.12 .37 .20 731 748.1 
181.8 -65.5 
95.75 5.82 Oi/OO 0.20 6.02 .38 .21 725 748
.0 178.9 -65.3 
96.00 5.73 0.00 0.19 5.92 .39 .22 123 748.0 
176.1 -65.1 
96.25 5.74 0.00 0.18 5.92 .38 .22 126 7
47.9 173.3 -64.8 
96.50 5.75 0.00 0.17 5.92 .38 .22 728 747
.8 170.6 -64.6 
96.75 5.56 0.00 P.16 5.72 .40 .24 722 7
47.6 167.9 -64.3 
97.00 5.57 0.00 0.15 5.72 .40 .24 718 747
.5 165.3 -64.0 
97.25, 6.51 0.00 0.14 6.65 .34 .17 747 7
47.4 i 162.8 -63.7 
97.50 6.73 0.00 0.13 6.86 .33 .15 754 747
.3 160.3 -63.4 
97.75 6.74 0.00 0.12 6.86 , .32 .16 761 747.1 ' 
157.9 -63.1 
96.00 6.23 0.00 0.12 6.35 .35 .19 745 
747.0 155.6 -62.7 
98.25 6.24 0.00 0.11 6.35 .35 .19 743 7
46.8 153.3 -62.4 
98.50 6.15 0.00 0.10 6.25 .36 .20 742 7
46.6 151.2 -62.0 
98.75 6.06 0.00 0.10 6.16 .36 .21 743 746
.5 149.0 -61.6 
99.00 5.96 0.00 0.09 6.05 .37 .22 742
 746.3 147.0 -61.3 
99.25 5.56 0.00 0.08 5.64 .40 .25 726
 746.1 ' 145.0 -60.9 
99.50 5.16 0.00 0.07 5.23 .43 .28 708 
745.9 I 143.1 -60.4 
99.75 4.97 0.00 0.06 5.03 .45 .30 700
 745.7 i i41.2 -60.0 
38700.00 4.87 0.00 0.06 4.93 .46 .31 691 
745.5. 139.4 -59.6 
00.25 5.71 0.00 O.Ob 5.77 .39 .24 724
 745.3 137.7 -59.2 
00.50 7.26 0.00' 0.05 7.31 .29 .13 771 7
45.1 136.0 -58.7 
00.75 a.62 0.00 0.05 8.87 .21 .05 805
 744.8 134.3 -58.3 
01.00 9.65 0.00, 0.04 9.69 .18 .00 814 
744.6 132.7 -57.8 
01.25 9.66 0.00 0.04 9.70 .18 -16.99 811 
744.3 i 131.1 -57.4 
01.50 8.64 0.00 0.04 8.68 .23 17.04 793 
744.1' ~29.6 -56.9 
01.75 8.04 0.00 0.04 8.08 .25 .06 786 743
.8. 128.2 -56.4 
02.00 7.43 0.00 0.03 7.46 .28 .12 775 
743.6: 126.7 -56.0 
02.25 7.23 0.00 0.03 7.26 .30 .13 765 7
43.3 125.3 -55.5 
02.50 6.63 0.00 0.03 6.66 .34 .17 749 7
43.0' ,124.0 -55.0 
02.75 6.44 0.00 0$02 b.46 .34 .19 751 742.7
1 :122.6 -54.5 
03.00 6.34 0.00 0.02 6.36 .35 .20 751 7
42.5 121.3 -54.0 
03.i5 6.25 0.00 0.02 6.27 .36 .21 743 742.2
 120.1 .. 53.5 
03.50 6.27 0.00 0.02 6.29 .36 .20 740
 741.9 118.8 .. 53.0 
03.75 5.97 0.00 0.02 5.99 .38 .22 726 1
41.5 117.6 -52.6 
04.00 5.99 0.00 0.01 6.00 .38 .22 724 7
41.2 116.4 -52.1 
04.25 6.00 0.00 0.01 6.01 .38 .22 724 7
40.9 115.3 ... 51.5 
0~.50 5.91 0.00 0.00 5.91 .39 .23 723 
740.6 114.1 .. 51.0 
04.75 6.03 0.00 0.00 6.03 .38 .22 727 740
.3 113.0 -50.5 
05.00 6.36 0.00 0.00 6.36 .36 .19 734 739.9 
111.9 -50.0 
05.25 6.17 0.00 0.00 6.17 .37 .21 730 739
.6 110.9 .. 49.5 
05.50 6.08 0.00 _0.01 6.07 .37 .23 733 739.2 
109.8 -49.0 
.J 
05.15 5.89 0.00 -0.02 5.87 .39 .24 725 7
38.9 106.8 -48.5 
06.00 5.81 0.00 -0.02 5.79 .39 .25 720 738.5 
107.8 -48.0 
06.25 5.52 0.00 -0.02 5.50 .41 .27 709 136.2 
106.7 -47.4 
96 
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/ Table 3 ·(cont.) 
I~ ~ 1963 53A (Explorer 19) 
" 
MJD -107 P 107 P 107p -107p log P
e log Ps T z 0. 1T-0.0 6 1T -60 s t a 1T r· 
? I (OK) (Ian) (deg) (deg) 
38734.25; tI.83 1.28 0..23 10.34 -17.0.5 -17.0.5 819 70.0..3 28.4 1l.5 
34.50 6.66 1.37 0..24 10..26 .0.5 .0.5 817 70.0..2 27.6 12.0 
L 34.7fi 8.49 1.45 0..25 10..19 .0.6 .0.6 815 70.0.1 '27.2 12.5 ~\5.0o. 8.11 1.56 0..26 9.93 .07 .0.7 812 70.0..1 . 26.5 ; 13.0. ~I:t 
35.25 7.94 1.65 0..27 9.86 .0.7 .0.7 810 70.0..0 ' 25.9 13.5 
35.50. 7.87 1.74 0.28 9.90. .0.7 .0.7 810. 70.0..0. 25.3 14.0. 
35.75 7.10. 't.8S 0..30. 9.85 .0.7 .0.8 810. 70.0..0 . 24.7 .14.5 
36.0.0 7.63 1.92 0..31 9.86 • 0.7 .0.7 811 699.9 • ;24.1 .15.0. 
36.25 7.66 2.0.3 0.32 10..00. .0.6 .0.6 814 699.9 23.5 15.5 
i~" ~_~ 36.50. 7.58 2.12 0.34 10..0.4 .0.6 .0.6 813 699.9 22.9 16.0 36.75 B.33 2.21 U.35 10..88 .0.2 .0.2 827 699.9 22.3 16.5 
:;1.00 10..0.9 2.30. 0..36 12.66 -16.95 -16.95 849 699.9 21.6 i17 • D 
37.25 9.71 2.40. 0.37 12.48 .96 .96 847 700.0 21.0. 17.5 
1 ' 37.50. 8.81 2.50. 0..38 11.69 .99 .99 835 70.0.,0 20..4 18.0. 37.75 B.l1 2 0 ~)9 0..40. 11.10. .. 17.0.2 -17.02 826 70.0..0 19.8 18.5 
, 38.0.0. 7.93 2.67 0..41 11.0.1 .0.3 .03 824 70.0..1 19.2 19.0. ' . 
-i: 38.25 7.84 2.77 0..42 ll.C4 .0.3 .0.3 824 700.,1 18.6 19.5 
38.50. 7.76 2.86 0..44 11.0.6 .0.3 .02 825 70.0..2 18.0 20..1 
38.75 7,47 2.96 0..45 lo..B8 .0.3 .0.3 822 70.0..2 17.3 20..6 
39.0.0. 7.38 3.0.6 0..46 10..90. .0.3 .0.3 822 70.0.3 16.7 21.1 
39.25 7.39 3.15 0.48 11.03 .03 .0.3 825 70.0..4 16.1 21.6 \ :~ 39.50. 7.20. 3.25 0..49 10..94 .0.3 .0.3 823 70.0..4 15.5 .22.0. 
39.75 7.21 3.35 0..50 11.0.7 .0.3 .0.3 823 70.0..5 14.9 22.5 
40..0.0, 6.92 3.45 0..52 10..88 .0.4 .0.4 821 70.0..6 14.3 23.0. 
40..25 6.93 3.56 0.52 11.0.1 .0.3 .0.3 822 70.0.7 13.7 23.5 
40..50. 6.63 3.66 0..54 10..83 .04 .0.4 820. 70.0..9 13.0. 24.0 
40.75 6.33 3.75 0..55 10.63 .0.5 .0.4 817 70.1.0 12.4 24.5 
41.0.0. 6.03 3.86 0..56 10..45 .06 .05 815 701.1 11.8 25.0 
41.25 5.52 3.95 0..57 10..0.4 .07 .0.7 80.8 70.1.3 11.2 25.5 ij 41.50 4.81 4.0.4 0..58 9.42 .10. .10. 798 101.4 10..6 26.0 
41.75 4.50 4.14 0..59 9.23 .,11 .11 795 10.1.6 10.0. 26.5 
42.0.0 4.51 4.24 0.60 9.34 .11 .10. 191 701.7 9.4 21.0. 
42.25 4.72 4.33 0..62 9.67 .09 .0.9 802 701.9 8.7 27.5 
42.50 5.13 4.41 0.63 10.17 .0.1 .06 809 70.2.1 8.1 28.0. 
42.75 7.09 4.51 0.64 12.24 -16.99 -16.98 837 702.2 7.5 28.5 
43.0.0. 8.01 4.60 0..65 13.27 .95 .94 849 702.4 6.9 29.0 
43.25 6.31 4.70 0.66 11.73 -17,01 -17.0.0 830 70.2.6 6.3 29.5 
43.50. 6.16 4.77 0..67 11.60 .02 .0.0 828 702.8 5.1 30.0 
43.15 5.95 4.B8. 0.68 11.51 .0.2 .0.1 827 703.0 5.1 30..5 
44.00 6.36 4.96 0.70. 12.03 .00. ,·16.99 833 103.2 4.4 30.9 
44.25 7.18 5.04 0..71 12 .. 94 -16.91 .95 845 10.3.5 3.8 31.4 
44.50. 5.54 5.15 0.72 11.41 -17.03 -17.0.1 826 70.3.7 3.2 31.9 
44.15 5.33 5.24 0.13 11.30 .03 .02 823 703.9 2.6 32.4 
45.0.0 5.73 5.32 0..74 11.79 .01 .0.0 829 104.2 2.0. 32.9 
45.25 6.14 5.42 0.15 12.31 .00 -16.98 836 704.4 1.3 :33.4 
45.50· '6.85 5.50 0..76 13.11 -16.97 .95 845 70.4;.7 0..7 :33.9 
45.75 6.74 5.59 0..70 13.12 .91 .95 846 104.9 0.1 34.4 
46.0.0 7.25 5.66 0.19 13.71 .95 .93 852 705.2 359.5 34.9 
46.25 6.42 5.76 0.80. 12.~8 .98 .95 844 105.5 358.9 35.3 
46.50 6.11 5.82 0..81 12,74 .98 .96 842 705." 358.3 35.8 
46.75 ·5.07 5.92 0.82 U.Bl -17.02 .99 829 106.0 357.6 .36.3 
47.00 5.27 5.99 0..83 12.09 .0.1 .98 832 70.6.3 357.0 36.8 
47.25. 5.15 6.07 0..84 12.0.7 .01 .98 832 706.6 356.4 37.3 
47.50 5.14 6.14 0.85 12.13 .01 .98 832 706.9 355.8 31.8 
47.75 5.0.3 6,,23 0.87 12.13 .01 .98 833 701.2 355.1 38.2 
48.0.0 5.02 6,31 0.88 12.21 .01 .98 834 70.7.5 354.5 38.7 
:~ 48.25 4.,70 6.38 0..89 11.97 .0.2 .98 830. 707.8 353.9 39.2 .?" 48.50. 4.59 6.44 0.90 11.93 .02 .99 829 708.2 353.3 39.7 
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Table 3' (cont. ) 
1963 53A (Explorer 19) 
MJD -107 P 107 P 107 P _107 P log Pe log Ps T z a. 1T-a.O o -00 s t a 1T 1T • 
~, (OK) (kIn) (deg) (deg) i 
! I 
~ 38749.25 4.65 6.67 0.93 12.26 -17.01 -16.97 834 709.2 351.4 41.1 .. 
49.!:>O 4.44 6.76 0.94 12.13 .01 .97 835 709.5 350.8 41.6 
49.75 4.11 6.62 0.95 11.89 .02 .98 831 709.8 350.1 42.1 
50.00 3.90 6.91 0.96 11.76 .03 .99 827 710.2 349.5 42.6 
50.Z5 3.3:7 6.99 0.97 11.33 .04 -17.00 821 710.5 348.9 43.0 ~ i 
50.50 3.15 7.05 0.98 11.18 .05 .01 820 710'1 9 348.3 43.5 f' 50.75 2.73 7.14 0,99 10.85 .06 .02 814 711.3 347.6 44.0 
; I 51.00 2,51 7.22 1.00 10.73 .06 .02 813 711.6 347.0 44.5 1_, 
51.Z.~ 1.98 7.27 1.01 10.26 .08 .04 806 712.0 346,4 44.9 
~, . 51.50 1,45 7.36 1.0Z 9.83 ,10 .06 800 712.4 345.7 45.4 
( ...... ,'1 51.75 1.33 7.40 1.02 9.75 .10 .06 799 712.7 345.1 45.9 f: f 52.00 1.11 7.46 1.03 9.61 .11 .07 796 713.1 344.5 46.4 '" I 
I 52.25 0.U9 7.54 1.04 9.47 .12 .07 792 713.5 343.8 46.8 i 52.50 0.78 7.59 1.05 9.42 .12 .07 789 713.9 343.2 47.3 52.75 0.76 7.66 1.05 9.47 .12 .07 791 714.3 342.6 47.8 ! 53.00 0.54 7.72 1.06 9.33 .12 .07 791 714.7 341.9 48.3 ~ 
. ! 53.25 0.43 7.78 1.06 9.Z6 .12 .08 791 715.1 341.3 48.1 53.50 0.10 7.86 1.01 '1.03 .13 .08 787 715.5 340.7 49.2 ! 53.75 -0.22 7.89 1.07 8.74 .15 .10 780 715.9 340.0 49.7 
5'4.00 
-0.23 7.96 1.08 8.82 .15 .09 779 716.3 339.4 50.1 
I 54.25 -0.35 8.03 1.08 8.76 .15 .10 780 716.7 338.1 50.6 , 54.50 -0.57 8.09 1.09 8.61 .15 .10 779 717.1 338.1 51.1 
~. " 
.1 
54.75 -0.79 8.12 1.09 8.43 .16 .11 772 717.5 337.5 51.5 
;,j . 55.00, ' -0.90 8.20 1.10 8.39 .17 .11 766 717.9 336.8 52.0 
55.25 -0.20 8.23 1.10 9.13 .14 .08 780 718.3 336.2 52.5 
55.50 0.10 8.29 1.11 9.50 .12 .06 793 718.7 335.5 52.9 
55.75 -0.43 8.33 1.11 9.01 .13 .08 787 719.1 33't.9 53.4 
., 56.00 -0.65 8.40 1.12 8 0 87 .14 .08 782 719.5 334.2 53.9 , 
;1 
a 56.25 -0.76 8.41 1.12 th77 .14 .08 782 720.0 333.6 54.3 
'! ; 56.50 -1.08 8.46 ,1.12 8.50 .16 .10 777 720.4 332.9 54.8 56.75 -1.51 8.50 1.12 8.12 .18 .11 768 720.8 332.3 55.3 
.. 
~ 57.00 -1.72 8.53 1.13 7.94 .19 .12 761 721.2 331.6 55.7 57.25 -1.84 8.59 1.13 7.88 .19 .13 757 721.6 331.0 56.2 
57.50 -1.75 8.62 1.14 8.01 .18 .12 763 722.1 330.3 56.7 ), 
57.75 -1.76 8.65 1.14 8.03 .18 .11 766 722.5 329.6 57.1 R 
P 58.00 ... 1.87 8.70 1.14 7.97 .19 .12 759 722.9 329.0 57.6 .~ 
h 58.25 -1.88 8.72' 1.14 7.99 .19 .12 757 723.3 328.3 58.0 ri 
" 58.50 -1.78 8.74 1.14 B.10 .18 .11 759 723.7 327.7 58.5 1: 58.75 -1.28 8.80. 1.14 6.66 .15 .08 774 724.2 327.0 59.0 
38759.00 -1.37 8.83 1.14 8.59 -17.15 -17.08 774 724.6 326.3 59.4 
59.50 -·1.10 8.88 1.14 8.92 .13 .06 785 725.4 325.0 60.3 
60.00 -1.15 8,.92 1.15 8.92 .13 .06 786 726.3 323.6 61.2 
60.50 -1.27' 8.94 1.14 6.81 .14 .06 782 727.1 322.3 62.2 
61.00 -1.56 8.95 1.14 8,53 .15 .07 776 727.Q 320.9 63.1 
61.50 -1.67 8.97 1.14 8~44 .16 .08 773 728.7 319.6 64.0 
62.00 -1.71 8.97 1.14 8~39 .16 .08 768 729.5 318.2 64.9 
62.50 -1.49 8.97 1.14 8.61 .16 .07 769 730.3 316.8 65.8 
63.00 ., 1,70 8.95 1.13 8.38 .17 .08 759 731.1 315.4 6f.~7 
63.50 -1.42 8.95 1.1.~ 8~66 .15 .06 770 731.9 314.0 67.b 
64.00 -'1.20 8.93 1.12 8.85 .14 .04 780 732.7 312.6 68.4 
64.50 -1.16 8,.92 1.11 8.87 .13 .04 781 733.5 311.1 69.3 
65.qO -1.Q8 8;.90. 1.11 8.93 .13 .04 782 734.3 309.7 70.2 
65.~0 -1.08 8.85 1.10 8.87 .13 .04 182 735.0 308.2 71.1 
66.00 -1.04 8.83 1.09 8.88 .13 .03 784 735.7 306.7 72.0 
66.50 -0.97 8.80 1.08 8.90 .13 .03 784 736.5 305.2 72.9 
" 
.1·· 
67.00 -0.92 8.72 1.07 8.87 .13 .03 784 737.2 303.7 13.7 
61.50 -0.79 8.67 1.06 8.94 .13 .02 785 737.9 302.2 14.6 
68.00 -0.58 8.60 1.04 9.06 .12 .02 785 738.5 300.6 75.5 
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.! Table 3' (cont. ) 
I 
I 1963 53A (Explorer 19) 
I ~ 
'I MJD _107 P 107p 107p -107p log p log Ps T z a.'IT-a.0 6 -60 ,,' 1 s t a e 'IT 'IT " 
\1 
i¥.. 
(OK) (km) (deg) (deg) 
, ,\ ,:.. 
.~ 38769.00 -0.08 8.41 1.01 9.34 -17.11 -17.00 790 739.9 297.4 77.2 69.50 0.18 8.29 0.99 9.47 .10 -16.99 796 740.5 49 5-.8 18.0 70. 001 0.40 8.19 0.98 9~56 .09 .98 799 741.1 294.1 78.9 
70.50 0.38 8.05 0.96 9.39 .10 .99 795 741.7 292.4 79.7 [1 71.00 0.32 7.90 0.94 9.17 .11 -17.00 790 742.3 290.7 80.6 
! I 71.50 -0.01 7.77 0.92 8.67 .13 .02 779 742.9 28a.9 81.4 , ;1 !i 72.00 -0.04 7.62 0.90 8.48 .14 .03 775 743.4 287.1 82.2 
'! I 72.50 0.33 7.45 0.87 8.65 .13 .02 771 744.0 285.3 83.1 \ f 11 73.00 0.65 7.28 0.85 8,78 .13 .01 777 744.5 283.4 83.9 
,\1 73.50 0.51 7.14 0.83 8.48 .15 .02 769 745.0 281,4 . 84.7 
'1 74.00 0.51 6.95 0.81 8.26 .15 ,03 766 745.4 279.4 I '85.5 . , 74.50 0.63 6.75 0.78 8.16 .16 .04 764 745.9 277.3 86.3 ! ! I 
t' 75.00 0.74 6.57 O. '75 8.06 .16 .04 763 746.3 275.2 87.1 jl 
tl 75.50 0.85 6.34 0.73 7.92 .17 .05 759 746.7 272.9 87.8 j'I 76.00 0.91 6.15 0.71 7.77 .18 .05 755 747.1 270,6 88.6 1.1 
, t i 76.50 1. 08 5.94 0.6!! 7.70 .18 .06 754 747.5 268.2 89.3 
II 77.00 1.25 5.73 0.66 7.64 .18 .06 753 747.8 265.7 90.1 i 11 77.50 1.43 5.49 0.63 7 •. 55 .19 .06 749 748.2 263.0 90.8 I 
r! 78.00 1.71 5.25 0.61 7.58 .19 .06 749 748.5 260.3 91.5 
" 78.50 1.90 5.03 0.58 7.51 .19 .06 749 748,7 257,4 92,2 fi 'Ii 
fl 
79.00 1.98 ' .. 78 0.55 7.31 .20 .07 743 749.0 254.3 92.8 
79.50 2.14 4.54 0.53 7.21 .21 .08 741 749.2 251.0 93,5 ; ·1 80.00 2.59 4.30 0.50 7.39 .19 .07 747 749,4 247 v 6 94.1 
,'j 80.50, 2.99 4.05 0.47 7.50 .19 .06 751 749.6 243,9 94,7 
~ l 81.00 3.34 3.79 0.44 7.57 .18 .05 752 749.8 240,0 95.2 II 81.50 3.80 3.56 0.41 7.77 , .17 .04 758 749.Q 235.9 95,7 
.,1 
11 38781.75 3,95 3,43 0.40 7.77 -17.17 .. 17.04 761 750.0 233,7 95,9 ) 82,00 4,25 3.29 0.38 7.92 .16 .03 766 750.0 231,4 96.2 
\ . 82.25 5,28 3.16 0.37 8.81 .12 -16.98 789 750.0 229.1 96.4 '{ 
1 82.50 5.59 3.05 0,35 8.99 .11 ,97 789 750.1 226,7 96.6 
82.75 4.56 2.93 0.34 7.83 .17 -17,03 756 750.1 224.3 96,7 ., 
83,00 4.56 2.83 0.32 7.71 .18 ,04 757 750.1 . 221.8 96.9 
83.25 4.46 2.68 0.31 '7.45 .19 .06 750 750.1 219.2 97.1 
38783,50 4.64 2.54 0.29 7.47 -17,19 -17.06 752 750.2 216.5 97.2 ' 
84.00 4.77 2.31' 0,26 7.34 .20 .06 749 750.:Z 211,0 97,4 
84.50 4.87 2.05 0.24 7.16 .21 .08 745 750.1 205.3 97,5 
85.00 5.01 1.80 0.20 7.01 .22 .09 741 750,1 199.4 97.6 
85.50 5.17 1.57 0.18 6.92 ,22 .09 738 750.0 193,4 97.6 
86.00 5,28 1.30 0.15 6.73 ,23 .10 733 749.9 187,3 97.4 
86.50 5.44 1.05 0.12 6.62 .24 .11 729 749.7 181,3 . 97.2 ~" 87.00 5.63 0.84 0.09 6.57 .24 .ll 727 749.6 175.3 i 96,9 
87.50 5.85 0.62. 0.06 6~53 .25 .12 726 749.4 169.6: 96,6 
88.00 6.12 0.41 0.03 6.56 .24 .11 726 749,2 164.1' 96.1 
88.50 6.39 0.20 _0,01 6,58 .24 ,11 729 748,9 158,8 9.5.6 
89,00 6.63 -0.02 .0.04 6.57 .24 .11 729 748.7 153.8 95.0 
89.50 6.90 -0.21 -0.07 6.62 ,24 .11 731 748." 149.1 94.4 
90.00 7.20 -0.41 .0.10 6.69 .24 .ll 734 748,0 144.6 93.7 
90.50 7.47 -0.58 .0.14 6.75 .23 .10 737 747,7 140.4 92,9 
91.00 7.63 .0.75 .0,17 6.72 .23 .11 138 747.3 136,5 92,1 
91.50 7.75 -0.89 -0.20 6.65 .24 .11 737 746,9 132,9 91.3 
92,00 7.84 -1.06 .0.23 6.54 .25 .12 732 746,5 129.4 90.5 
92,50 7.95 "1,23 .0.26 6.46 .25 .13 729 746,0 126.1 89.6 
.' . 93.00 8.04 ·1.37 -0.29 6.38 .26 .13 729 745,5 123.1 88.7 
38793.25 7.84 -1.45 -0.3.1 6.08 -17.28 -17.16 718 745.3 121.6 88.2 
... ~. 
93.50 7,63 -1.49 .0.32 5.82 ,30 .17 707 745.0 120.1 87.7 
93.75 7.74 -1,58 -0,33 5.83 .29 .17 709 744,7 Ulh7 87.3 
94,00 1.85 ·1.66 _0.35 5.84 ,29 .17 709 '744.5 117.4 86.8 
101 
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1963 53A (Explorer 19) 
MJD _107 P 107 P 
s 
38812.00 15.20 -6.13 
12.25 17.03 -6.16 
12.50 18.U4 -6.19 
12.75 16.07 -6.20 
13.00 14.62 -6.21 
13.25 14.50 -6.21 
13.50 14.39 -6.21 
13.75 14.48 -6.21 
14.00 14.57 -6.20 
14.25 15.27 -6.20 
14.50 16.80 -6.19 
14.75 19.06 -6.18 
15.00 18.74 -6.16 
15.25 16.67 -6.14 
15.50 16.36 -6.12 
15.75 16.46 -6.09 
16.00 17.68 -6.06 
16.25 17.78 -6.03 
16.50 17.78 -6.01 
16.75 17.77 -5.97 
17.00 17.77 -5.94 
1'7.25 17.56 -5.90 
17 .50 17.46 -5.85 
17.75, 17.50 -5.81 
18.00 17.42 -5.76 
18.25 17.44 -5.72 
18.50 17.34 -5.66 
18.75 17.43 -5.60 
19.00 17.51 -5.55 
19.25 17.38 -5.50 
19.50 17.44 -5.43 
19.75 17.69 -5.36 
20.00 17,73 
-5.30 
20.25 17.45 -5.23 
20,50 17.26 -5.18 
20.75 17 .16 -5.09 
21.00 17.57 -5.03 
21.25 18.17 -4.96 
21.50 18.14 -4.90 
21.75 18.11 -4.62 
22.00 18.27 -4.74 
22.25 18.62 -4.68 
22.50 19.59 -4.60 
22.75 20.23 -4.52 
23.00 24.26 
-4.41 
23.25 25.09 -4.34 
23.50 24.37 -4.26 
23,75 22.00 
-4.17 
24.00 20.86 -4,09 
24,.25 20.52 -3.98 
24.50 19.88 -3.89 
24.75 18.60 -3.79 
25.00 17.22 -3.69 
25.25 16.75 -3.59 
25.50 16.58 -3.48 
25.75 16.51 -3.39 
26.00 17.1.5 -3.29 
26.25 18.81 -3.20 
26.50 18.82 -3.07 
26.75 18.11 -2.97 
---

































































Table 3· (cont. ) 
log p log Ps T e IT z a. IT-a.0 6 -6 IT 0 
(OK) (krl1) (deg) (deg) 
-17.15 -17.08 781 716.4 57.1 47.9 
.06 .00 815 716.0 56.5 47.3 
.02 -16.95 831 715.6 55.9 46.7 
.11 -17.04 796 715.2 55.3 46.2 ... 
.18 .12 763 714.9 54.6 4S.6 , 
.19 .13 761 714.5 54 .. 0 45.0 i'~ ~ ... 
.19 .14 759 714.1 5;h4 44.5 
.18 .13 764 713.7 52.8 43.9 
.18 .13 765 713.3 52.1 43.3 
.14 .09 781 713.0 51.5 42.8 
.06 .01 811 712.6 50.9 42.2 
-16.97 -16.92 845 712.3 50.3 41.6 
.98 .92 842 711.9 49.7 41.1 
-17.06 -17.01 812 711.6 49.1 40.5 
.08 .03 805 711.2 48.5 39.9 
.07 .02 807 710.9 47.8 39.3 
.01 -16.97 828 710.6 47.2 38.8 
.01 .96 830 710.2 46.6 38.2 
.00 .96 831 709.9 46.0 37.6 
.00 .96 830 709.6 45.4 37.1 
.00 .96 831 709.3 4.4.8 36.5 
.01 .97 829 709.0 44.2 35.9 
.01 .97 828 708.7 43.6 35.4 
.00 .97 829 708.4 43.0 34.8 
.01 .97 828 708.2 42.4 34.2 
.00 .97 829 707.9 41.8 33.7 
.00 .97 828 707.6 41.2 33.1 
-16.99 .96 831 707.4 40.6 32.5 
.99 .96 833 707.1 40.0 31.9 
.99 .96 832 706.9 39.5 31.4 
.99 .96 833 706.7 38.9 30.8 
.97 .94 837 706.4 38.3 30.2 
.97 .94 839 706.2 37.7 29.7 
.97 .95 836 706.0 37.1 29.1 
.98 .95 834 705.8 36.5 28.5 
.98 .95 835 705.6 35.9 28.0 
.96 .93 841 105.5 35.3 27.4 
.94 .91 848 705.3 34.8 26.8 
.93 .91 848 705.1 34.2 26.2 
.93 .91 850 705.0 33.6 25.7 
.92 .89 854 704.9 33.0 25.1 
.90 .88 859 704.7 32.4 24.5 
.87 .84 870 704.6 31.8 24.0 
.84 .82 878 704.5 31.3 23.4 
.74 .71 9i2 704.4 30.7 22.8 
.71 .69 919 704.3 30.1 22.2 
.73 .71 914 704.2 29.5 21.7 
.79 .77 893 704.1 28 .. 9 21.1 
.82 .80 882 704.1 28.4 20,S 
.83 ~81 879 704.0 27.8 20.0 
.84 .83 875 704.0 27.2 19.4 
,88 .86 865 703.9 26.6 18.8 
.92 .90 851 703.9 26.1 18.2 
.93 .91 846 703.9 25.5 17.7 
.93 .92 845 703.9 24.9 17.1 
,93 .92 845 703.9 24.3 16.5 
~91 .89 854 703.9 2~.8 16.0 
,85 .83 872 704.0 23.2 15.4 
.85 .83 873 704.0 22.6 14.8 
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T z a. ".-0.0 1i".- li0 
". 
(OK) (Ian) (deg) (deg) 
-16.91 -16.89 852 704.1 21.5 13.7 
.94 .92 843 704.2 20.9 13.1 
.95 .93 840 704.3 20.3 12.5 
.95 .93 838 704.4 19.8 12.0 
.97 .95 834 704.5 19.2 11.4 
.98 .96 831 704.6 18.6 10.8 
I ~. 
-17.00 .97 824 704.7 18.1 10.2 
.01 .98 821 704.8 17.S 9.7 
.02 .99 817 705.0 16.9 9.1 
.03 -17.01 813 705.1 16.3 8.5 
.03 .01 812 705.3 15.8 7.9 
.04 .02 809 705.4 15.2 7.4 
.06 .04 802 705.6 14.6 6.8 
.07 .04 800 705.8 14.1 6.2 
.06 .04 801 706.0 13.5 5.7 
.09 .06 792 706.2 12.9 5.1 
.11 .08 783 706.4 12.4 4.5 
.12 .09 781 706.6 ll.8 3.9 
.10 .07 789 706.8 11.2 3.4 
.08 .05 794 707.1 10.7 2.8 
.08 .()5 795 707.3 10.1 2.2 
.01 -16. ln 822 707.6 9.5 1.6 
-16.99 .95 828 707.8 9.0 1.1 
.99 .95 829 708.1 8.4 0.5 
-17.04 -17.00 810 708.4 7.8 -0.1 
.06 .02 804 708.7 7.3 -0.7 
.07 .03 801 709.0 6.7 -1.2 
.08 .04 799 709.3 6.1 -1.8 
.09 .04 796 709.6 5.5 -2.4 
.07 .02 803 709.9 5.0 -2.9 
-17.14 -17.07 779 717.9 353.0 -15.1 
. 
.15 .07 779 718.8 351.8 -16.~ 
.14 .06 781 719.7 350.7 -17,4 
.13 .04 786 720.6 349.5 -18.5 
.12 .04 789 721.5 348.4 -19~7 
.11 .02 793 722.5 347.2 -2C).B 
.08 -16.97 807 723.4 346.1 -22.0 
.07 .96 810 724.4 344.9 -23.1 
.08 .97 808 725.4 343.7 -24.3 
.08 .97 806 726.4 342.6 -25.4 
.10 .98 801 727.5 341.4 -26.6 It-
.11 -17.00 795 728.? 340.2 -27.8 
.13 .01 788 729.5 339.0 -28.9 
.14 .03 784 730.6 337.9 -30.1 
.17 .05 773 731.7 336.7 -31.2 
.20 .08 762 732.7 335.5 -32.4 
.20 .09 759 733.8 334.3 -33.5 
.21 .10 756 734.9 333.1 -34.7 
.22 .10 754 736.0 331.9 -35.8 
.22 .11 752 737.1 330.7 -37.0 
.23 .11 751 738.2 329.4 -3.8.1 
.21t .12 748 739.3 328.2 -39.3 
.25 .12 742 740.4 327.0 -40.4 
.26 .13 738 141.6 325.7 -41.6 
.26 .13 736 71t2.7 324.5 -42.7 
.~ 
.27 .14 734 743.8 323.2 -43.9 
.28 .15 728 744.9 321.9 -45.0 
.2"9 .16 722 746.0 320.7 -46.1 
104 i ~, 
i 
(( ~-.-, ... --.. "' ..... ~,-- .-.. -.... --.-~--""'"!7 .. - """1'~'~----:-:r::;:-'--:'--
" 
: I 




I 1963 53A (E~plorer 19) 
d 
-107 P 107 P 107 .p -107p MJD log P log Ps T Z 0.'11'-0.0 6 -6 
, I s t a e 'II' 'II' 0 (OK) (Ian) (deg) (deg) , 
, , 
, 'j 
38853.50 -1.36 1.02 1.11 6.77 -17.29 -17 .16 124 141.1 319.4 -41.3 · i I 54.00 -1.28 1.07 1.12 6.91 .28 .15 121 148.2 318.1 -48.4 I 
, .. ! 54.50 -1.42 1.14 1.12 6.83 .29 .15 118 149.3 316.8 -49.6 ; i 
, I 55.00 -1.52 1.19 1.12 6.79 .29 .15 116 15Cl.4 315.4 -50.7 
l t 55.50 .. 1.61 1.23 1.12 6.15 .29 .15 122 151.5 314.1 -51.9 i 
it! 38856.00 -1.65 7.26 1.12 6.14 -17.29 -17.15 124 752.6 ~12.8 -53.0 
iD 56.25 -1.18 1.27 1.13 6.62 .30 .16 715 753.1 312.1 -53.6 56.50 -1.60 7.28 1.12 6.80 .29 .14 719 753.6 311.4 -54.1 , ! 56.75 -1.00 7.28 1.12 7.40 .26 .10 131 154.2 310.7 -54.7 .. , ~> 57.00 -0.70 7.29 1.13 7.72 .24 .08 744 754.7 310.0 -55.3 .} i ; i! 57.25 -1.22 7.29 1.12 7.19 .21 .11 723 155.2 309.3 -55.8 51.50 -1.22 7.29 1.12 7.19 .27 .11 125 755.7 308.6 -56.4 
¥I 57.75 -1.21 1.29 1.12 7.20 .21 .11 130 756~2 301.9 -51.0 
" I 58.00 -1.20 1.28 1.12 7.20 .21 .11 132 756.7 301.2 -51.5 :11 
it I 58.25 -1.28 7.21 1.11 7.10 .27 .12 134 7.51.3 306.5 -58.1 II 58.50 -1.16 7.26 1.11 7.22 .26 .11 139 757.8 305.8 ... 58.7 58.75 -1.13 7.'25 1.10 7.23 .26 .11 739 758.2 305.0 -59.2 " :! ,59.00 -1.19 7.25 1.10 7.16 .21 .11 734 158.7 304.3 -59.8 
rl .. 59.25 -1.36 7.23 1.10 6.97 .28 .12 719 759.2 303.6 -60.4 59 .• 50 -1.00 7.20 1.09 7.29 .27 .09 726 759.7 302.8 -60.9 
,tl 59.75 -1.16 7.17 1.08 7.09 .27 .11 728 760.2 302.1 -61.5 
,I, I 60.00 -1.31 7.15 1.08 6.92 .28 .12 722 760.1 301.3 -62.1 rl 
·1 60.?5 -0.94 7.14 1.07 7.26 .27 .09 728 761.1 300.5 ... 62.6 .~j 
J3./{ .. 60.50 "'1.08 7.09 1.07 7.08 .27 .11 725 761.6 299.8 -63.2 
t! 60.15 -1.32 7.05 1.06 6.79 .29 .12 722 762.0 299.0 -63.7 1 I 61.00 ... 1.36 7.03 1.05 6.73 .29 .13 122 162.5 298.2 -64.3 ~i 61.25 .. 1.28 6.99 1.04 6.75 .29 .12 720 762.9 291.4 -64.9 •. I 
. ~ i 61.50 -1.20 6.92 1.04 6.75 .29 .12 720 763.3 296.6 .. 65.4 
~: ; 61.75 -0.61 6.89 1.03 7.32 .25 .09 738 763.8 295.8 -66.0 
fi 62.00 -0.11 6.86 1.02 7.77 .23 .06 146 164.2 295.0 -66.5 J I j. ! 62.25 -0.64 6.83 1,02 7.21 .21 .09 126 164.6 294.2 -61.1 , . 
62.50 -0.96 6.78 1.01 6.83 .28 .11 119 765.0 293.3 -67.6 i 1 1 'j 62.75 -0.91 6.73 1.00 6.76 .29 .12 719 165.4 292.5 -68.2 i; 63,00 -0.17 6.67 0,99 6.90 .28 .10 120 765.8 291.6 -68.7 d: 
1 63.25 -0.67 6.62 0.98 6.93 .28 .10 711 766.2 290.1 -69.3 j 63.50 -0.98 6.'54 0.97 6,53 .30 .13 106 166.6 289.9 -69.8 1 
~ . i. 63.15 -0.98 6,50 0.96 6.48 .30 .13 109 767.0 289.0 -70.4 , , 64.00 -0.81 6.~2 0.95 6.50 .30 .13 111 161.3 288.1 _70.9 ! ' 
"1 I 64.25 -0.61' 6.36 0.94 6.63 ~29 .12 114 161.7 281.1 -71.5 
1 
I, 64.50 -0,76 6.30 0.93 6.46 .30 .13 106 168.0 286.2 
-72.0 ! ' 64.75 -0.76 6.21 0.92 6.37 ,31 .13 104 768.4 285.3 
-72.6 ~ j. 65.00 -0.65 6,15 0.91 6.41 .31 .B 106 168.7 284,3 
-73.1 • I 1: 65.25 -0.33 6.09 0.90 6.66 .29 .11 715 169.0 283.3 .13.6 I 65.50 -0.32 6.00 0.89 6.57 .29 .11 111 769.4 282.3 -74.2 ~ 65.15 -0,21 5.94 0.88 6.61 .29 .11 714 769.7 281.3 -11;.7 66.00 0.01 5.88 0.B7 6.75 .28 .10 119 170.0 280.3 -15.::.' 66.25 0.33 5.80 0.a6 6.99 .27 .08 726 170.3 279.2 
-15.8 , 
66.50 0.23 5.71 0,85 6.19 .28 .10 119 170.5 218.2 -16.3 1 66.15 0.14 5.63 GIi S3 6.61 .29 .11 714 770.8 217.1 -76,8 q 
61.00 0.26 5.56 0.82 6,64 .29 .11 116 771.1 216.0 -17.4 
,j 67.25 0.47 5,47 O.Bl 6.75 .28 .10 720 111.3 214.8 -17.9 t: 61.50 0.19 5.37 0.80 6.96 .27 .08 121 171,6 213.1 -78.4 67.15 1.52 5.31 0,-'9 7.61 .23 .04 143 171.8 212.5 -18.9 \ )" 68.00 2.14 5.18 0.18 8.10 .21 .01 150 772,1 211.3 -19.4 ~ 
.. 
38868.20 4,38 5.14 0.17 10.29 -17. to -16.90 809 772.3 210.3 
-19.8 
" 
68.30 5.11 5.10 0.77 11.58 .05 .85 832 772.4 269.8 .. 80.0 
68.40 12.81 5.04 0.16 18.62 -16.86 .63 915 772 .• 4 269.3 
-80.2 
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Table 3 (cont. ) 
1963 53A (Explorer 19) 





a log Pe log Ps T'II' z a 'II' -a0 0 '11'-00 ~ ,. (OK) (Ian) (deg) (deg) 
I, 38868.60 16.10 4.97 0.76 21.84 -16.81 -16.53 935 772.6 268.2 -80.6 r, 68.70 11.01 4.94 0.75 16.70 .92 .66 889 772.1 267.7 -80.8 ·1 : 68.80 6.57 4.92 0.75 12.23 
-17 .04 .81 831 112.8 267.2 -81.0 68.90 4.04 4.87 . 0.74 9,65 .14 
.92 782 772.9 266.6 -81.2 69.00 1.52 4.83 0.74 ',.09 
.27 -17.06 705 772.9 266.1 -81.4 i .. ~ L' ,I 
38869.25 2.16 4.73 0.73 7.62 
-n.23 -17.03 738 773.i '264.7 
-61.9 
" \1 1,1 ; 69.50 2.16 4~63 0.72 7.51 .23 .04 738 773.3 263.3 -82.4 
l' UI 69.75 2.05 4.53 0.71 7.29 .24 .05 728 773.5 261.9 -82.9 i 70.00 2,05 4.42, 0.70 7.17 .25 .05 719 773.7 260.4 -83.4 ~ 70.25 2.04 4.32 ·0.69 7.05 .26 .06 716 773.8 258.8 -83.8 t 70.50 2.03 ' 4.21 0.67 6.91 .27 .07 114 774.0 257.2 -84.3 1 70.75 1.91 4.10 0.66 6.67 .28 .08 705 774.1 255,6 
-84.8 '71.00 1.89 4.00 0.65 6.55 .29 .09 704 774.2 253.9 -85,2 71.25 1.87 3.89 0.64 6.40 .29 
.11 703 774.4 252.2 -85.7 f'-! 71.50 1.95 3.79 0.62 6.37 .30 
.11 703 774.5 250,,4 
-86.1 71.75 2,24 3.69 0.61 6.53 .29 
.10 709 774,6 248.5 -86.5 f 72,00 2.21 3.'59 0.60 6.40 .29 ,11 7"~ 774,7 246.6 -87.0 72.25 2.17 3,50 0.58 6.25 ,30 
.11 t 774.8 244.7 -87.4 72.50 2,44 3.36 0.57 6.40 .29 
.10 7lJ, 774.8 242.6 -87.8 72.75 2.91 3.29 0.56 6.76 .27 
.08 715 774.9 240.5 -88.2 .. 73.00 3.07 3.17 0.54 6,79 
.27 .08 716 775,0 238.3 -88.5 73,25 2.82 3,08 0.52 6,41 ,29 
.10 702 775.0 236.1 -88,9 73.,50 2.76 2.96 0,51 6.23 '.30 ,11 695 775.1 233,8 .. 89.2 73.75 2.70 2.88 0.50 6.08 
.31 .12, 689 775.1 23l.4 -89.6 74.00 3.04 2.76 0.48 6.29 .30 
.11 696 775.1 228.9 .. 89.9 74.25 3.08 2.66 0.46 6.19 .30 ,11 691 775.2 226.4 -90.2 74.50 3.20 2.54 0.45 6,20 .30 
.11 692 775,2 223.8 -90.5 74,75 3.23 2.44 0.43 6.09 .31 .12 686 775,2 221.1 
-90.8 75.00 3.24 2.32 0.42 5.98 .32 
.13 684 775.2 218.3 
-91.0 75.25 3.46 2.22 0.40 6.07 .31 .12 68~ 775.2 215.5 -91.3 75.50 3.77 2.12 0.39 6.28 .30 
.11 696 775.1 212.7 -91.5 75.75 3,95 2.03 0.37 6.35 .29 .10 699 775.1 209,8 .. 91.7 76.00 ,4.10 1.91 0.35 6.36 .29 .10 698 775.1 206.8 -91,9 76.25 4,34 1.84 0.34 6.52 .28 .09 703 775.0 203.8 -92.0 76.50 4.19 1.77 0.32 6.27 .29 .11 693 775.0 200.8 .. 92.1 76.75 4.03 J.. .'66 0.30 5.99 .31 .13 682 774.9 197.7 -92.2 77.00 3.98 1.58 0.29 5.85 
.32 .13 674 774.8 194.7 -92.3 17.25 4.04 1.49 0.27 5.80 .33 
.14 612 774.8 191.6 -92.4 77,50 4.20 1;42 0,25 5.87 .32 
.13 677 774.7 188.6 -92.4 17,75 4.37 1.35 0.23 5.94 .32 ,13 679 774.6 185.6 
-92.5 78,00 4.43 1.25 0.22 5.90 .32 .13 671 774.5 182.6 -92.5 ii' 78.25 4.60' 1.16 0.20 5.96 .31 .13 681 774.4 179.7 -92.4 78.50 4.88: 1.08 0.19 6.15 .30 
.11 689 774,3 176.8 
-92.4 78.75 5.06. 1.03 0.17 6,26 
.29 
.11 694 774.1 113.9 
-92.3 79~00 5,03 0.95 0,15 6.13 .30 , .12, 689 774.0 171.1 -92.2 79.25 5.01 0.86 0.14 6.01 .31· 
.12; 685 773,9 168~4 
-92.1 79.50 5.20 :0.82 0.12 6.14 .30 
.111 689 773.7 165.7 -92.0 79.75 5.29: jiO,74 0,10 6.12 .30 
.11 1 688 773.6 163.1 -91.9 80,00 5.58 ',0.64 0.09 6,31 
.29 
.10 694 773.4 160.6 -91.7 80.25 5,47 b.s3 0,07 6.06 .30 
.12 681 773.2 158.2 
-91.6 80,50 S.25 b.53 0,05 5.83 .32 
.13 673 773~ 1 155.8 -91,4 80,75 5,25 0.47 0.03 5.75 .32 
.14 672 772~9 153.S .. 91.2 81.00 5,35 0,it1 0.02 S.78 .32 
.14 674 772~7 151.3 
-91.0 8l •. ~5 5,55 0.32 0.00 5.86 
.32 .13 677 772.5 149.1 -90.7 81,50 5.76 0.26 -0.01 6.01 .30 
.12 684 772.3 147.0 
-90.5 .. 81.75 5.86 0.20 -0.03 6.03 .30 ,12 685 772.1 145.0 
-90.2 8l,00 5.87 0,12 
-0.05 5.93 .31 
.13 681 771,9 143.1 -90,0 82.25 5.87 0.05 -0.05 5.88 
.31 .13 680 771.1 141.2 .. 89.7 82.50 6.09 -0.01 -0.08 6.00 .30 
.12 686 771.4 139.3 -89.5 
106 
Table 3' (cont. ) 
I, 
1963 53A (Explorer 19) 
MJD _107 P 107 P 107p -107 P log p log Ps T z a'IT- a0 6 'IT- 60 s t a e 'IT 
(OK) (km) (deg) (deg) 
38882.75 6.51 -0.09 _0.10 6.32 -17.28 -17.10 698 771.2 137.6 -89.2 
83.00 6,63 -0.18 .0.11 6.34 .28 .10 699 770.9 135.8 -88.9 
B3.25 6,85 -0.23 -0.13 6.49 .27 .09 704 770.7 134.2 -88.6 
83.50 6.76 -0.32 -0.14 6.31 .28 .10 697 770.4 132.5 -8&.3 
83.75 6 .• 68 -0.37 -0.16 6.15 .29 .11 691 770.2 131 •. 0 -88.0 1"-
BIt.OO .6.59 -0.43 -0.17 5.99 .30 .12 685 769.9 129.4 -8" .6 
84.25 6.ltl -0.53 -0.19 5.69 .32 .15 613 769.6 128.0 .. 87.3 
84.50 6.54 -0.62 -0.21 5.71 .32 .14 673 769.4 126.5 -87.0 
64.75 6.56 -0.68 -0.l3 5.65 .32 .15 610 769.1 125,1 -86.7 
, 85.00 6.79 -0.75 -0.24 5.80 .31 .14 615 768.8 123.7 -86.3 
1 J 85.25 8.05 -0.84 -0.25 6.96 .24 .05 111 768.5 122.4 -86.0 
. 1 
85.50 10,13 -0.92 -0.27 8.94 .14 .. 16.94 767 768.2 121.1 -85.6 ! 
85.n 9.03 -1.00 -0.29 7.14 .19 -17.00 734 767.9 119.8 -85.3 
I 86.00 7.52 -1.06 -0.30 6.16 .29 .11 678 767.6 118.6 -84.9 86.25 7.35 -1.15 -0.32 5.88 .31 .u 671 767.2 117.4 -84.6 ! 86.50 7.38 -1.24 ... 0.33 5.81 .31 .14 673 766.9 116.2 .. 84.2 
! 86.15 7.42 -l .• 28 -0.35 5.78 .31 .14 673 766.6 115.0 -83.8 
I 87.00 7.96 -1.36 -0.36 6.25 .28 .11 693 766.3 113.9 -83.5 ~ 87.25 8.51 -1 .• 45 -0.37 6.69 .25 .08 707 765.9 112.8 -83.1 
1 
87.50 9.68 -1.52 -0.39 7.76 .18 .01 746 765.6 111.7 -82.7 
.. 87.75 9.30 -1.59 -0.40 7.32 .21 .04 735 765.2 110.6 -82.3 
I 88.00 8.62 -1.67 -0.41 6.54 .26 .09 709 764.9 109.5 -82.0 88.25 8.45 -1.76 -0.43 6.27 .27 .11 699 764.5 108.5 -81,6 
I 88~50 8.10 -1.81 -0.44 6,45 .26 .09 705 764.1 107.5 -81,2 
'I 88,?!> 9.15 -1.90 .. 0.45 6.80 .24 .07 . '716 763.8 106.5 -80.8 j 89.00 ~.91 -2.00 -0.47 7.44 .20 .03 732 763.4 105.5 -80.4 
89.25 10.56 ·2.09 .0.48 7.99 .18 -16.99 743 763.0 104.5 -80.0 
89.50 9.88 -2.19 .0.50 7.2.0 .22 ~17.04 1'23 762.6 103.6 -79.7 
89.75 9.72 -2.26 -0.51 6.95 .23 .06 723 762.2 102.6 ~79.3 
90.00 10.17 -2.33 ~0.53 7.30 .21 .04 735 761.8 101.7 -78.9 
90.25 10.62 ~2.44 -0.54 7.64 .19 .02 742 761.4 100.8 .. 78.S 
90.50 10.45 -2.55 -0.55 7.35 .21 .04 732 761.0 99.9 -78.1 
90.75 10.29 -2.66 -0.57 1.06 .22 .06 n8 760.6 99.0 .. 77.7 
91.00 10.22 -2.74 -0.58 6.90 .23 .07 725 760.2 98.1 -77.3 
91.25 10.,26 ~2.85 -0.60 6.82 .23 .08 723 759.8 97.3 -76.9 
91.50 10.30 -2.95 -0.61 6.74 .24 .08 7Z3 759.4 96.4 -76.5 
91.75 10.24 -3.05 -0.62 6.57 .25 .09 117 759.0 95.6 -76,1 
92.00 10.38 -3.15 .0.64 6.59 .25 .09 717 758.5 94.7 -75,7 
92.25 10.52 -3.25 -0.65 6.62 .25 .09 715 758.1 93.9 -75.3 
92.50 10.76 -3;35 -0.66 6.75 .24 .08 119 757.7 93.1 -74.8 
92.75 10.70 -3.45 -0,68 6.57 .25 .10 716 757.2' 92.2 -74.4 
93.00 10.73 -3.54 -0.69 6.50 .25 .10 716 756.8 91.4 -74.0 t 93.25 10.98 -3.64 -0.71 6.63 .24 .09 722 756.3 90.6 -73,,6 
93.50 11.01 -3.13 -0.72' 6.56 .25 .10 720 755.9 89,9 ... 73.2 
93.75 11.15 -3.82 .0.74 6.59 .24 .10 720 755.5 89.1 -72.8 
94.00 11.39 -3.91 -0.75 6.73 .24 .09 725 755.0 88.3 -72.4 
'94.25 11.52 -4.01. -0.76 6.75 ,23 .09 726 754.5 87.5 -12.0 
94.50 11.55 ":4.11 -0.77 6.67 .24 .09 725 754.1 86.8 
-11.5 
94.75 11.68 -4.20 -0.79 6.69 .24 .09 126 753.6 86.0 -11.1 
95.00 11.92 -4.31 -0.80 6.81 .23 .08 730 753.2 85.2 -70.7 
95.25 12.05 -4.41 -0.82 6.81 .23 .08 730 752.7 84.5 -70.3 
.. 
, 95.50 12.28 -4.51 -0.83 6.94 .22 .08 735 .752.2 83.8 -69.9 
95.75 12.61 -4.59 -0.84 1.18 .21 .06 743 751.8 83.0 ... 69.5 
96.00 12.74 -4.68 .0.86 1.20 .zt .06 742 751.3 82.3 -69.0 -.\ 
96.25 12.97 -4.78 -0.87 7.31 .21 .05 741 750.8 81.6 -68.6 
96.50 15.04 -4.85 -0.88 9.31 .11 -16.95 793 750.3 80.8 .68.2 • 
96.15 16.70 .. 4.96 -0.90 10.84 .05 .88 823 749.8 80.1 -67.8 1 91.00 14.66 -5.04 .0.91 8.71 .14 .98 718 749.4 79.4 -67.3 i 
91.25 14.27 -5.14 -0.92 8.21 .16 -17.00 770 748.9 78.7 .66,9 I 
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Table 3' (cont. ) 
1963 53A (Explorer 19) 
~ , 
,. MJD -107 P 107 P 107p -107 i> log P
e log Ps T z (1 -(1 6 -60 \. s t a '11' '11' 0 '11' • 
(OK) (:h1~) (deg) (deg) 
I I 
38912.7'5 13.85 -6.44 -1.27 6.14 -17.29 -11.21 751 721.0 38.9 -39.& 
13.00 13.913 -6,4~ -11,27 6.25 .28 .20 755 720.6 38.3 -39.3 
13.25 13.911 -6.36 -1.27 6.29 .28 .20 757 720.3 37.7 -38.9 
13.50 13.78 -6.32 -1.26 6.21 .29 .21 756 720.0 37.1 -38.4 
13.75 13.75 -6.25 -1.~6 6.24 .28 .21 758 719.7 36.5 -38.0 
'o" 14.00 13.51 -6.20 -1.2b 6.05 .30 .22 7~H 719.4 35.9 -37.5 
14.25 13.24 -b.17 -1.26 5.81 .32 .24 745 719.1 35.3 -37.1 
14.50 13.14 -6.10 -1.25 5.79 .32 .24 747 718.8 34.7 -36.6 
14.75 13.56 -6.04 -1.25 6.26 .28 .21 763 718.5 34.1 -36.2 
15.00 13.77 -5.99 -1.25 6.53 .27 .19 772 718.2 33.5 -35.7 
15.25 13.78 -5.94 -1.24 6.61 .26 .18 775 717.9 32.9 -35.3 
15.50 14.42 -5,89 -1.24 7.29 .22 .14 793 717.7 32.3 -34.8 
15.75 16.07 -5.61 -1.24 9.02 .13 .05 830 717.4 31.7 -34.4 
16.00 16.40 -5.77 -1.23 9.40 .11 .03 838 717.2 :H.l -33.9 
16.25 15.81 -5.69 -1.23 8.89 .• 13 .05 830 716.9 30.5 -33.4 
16.50 15.22 -5.64 -1.22 8.36 .16 .08 820 n6.7 29.9 -33.0 
16.75 14.73 -5.57 -1.22 7.94 .18 .11 811 716.5 29.3 -32.5 
17.00 14.66 -5~49 .. 1.21 7.96 .18 .11 '812 716.2 28.7 -32.1 
11.25 14.58 -5.44 .. 1.20 7.94 .18 .12 813 716.0 28.1 -31.6 
17.50 14.41 -5.37 -1.20 7.84 .19 .12 811 715.8 27.5 .. 31.2 
17.75 14.54 -5.:'1 -1.19 8.04 .18 .11 816 715.6 26.9 -30.7 
la.OO 14.47 -5,25 -1.18 8.03 .18 .11 816 715.4 26.3 -30.3 
18.25 14.40 -5.17 . -1.18 8.05 .18 .11 811 715.2 2'5.7 -29.8 
18 •. 50 14.02 -5.10 -1.17 7.75 .20 .13 811 715.1 25.1 -29,,4 
18.75 13.74 -5.0.1 -1.16 7.55 .21 .15 a08 714.9 24.5 -28.9 
19.00 13.67 -4.96 -1.1b 7.55 .21 .15 80a 114.7 23.9 -28.4 
19.25 13.40 -4,.89 -1.15 7.36 .22 .1t) 805 714.6 23.3 .. 28.0 
19.50 13.33 -1,.82 -1.14 7.36 .22 .16 805 714.4 2.2.7 .. 27.5 
19.75 l.3.77 ··4.74 -1.13 7.90 ·.19 .13 818 714.3 n.1 .. 27.1 
20.00 14.51 -4.73 -1.12 8.66 .15 .08 834 714.1 21.5 -26.6 
20.25 16.28 -4.66 -1.11 10.52 .06 .. 16.99 865 714.0 20.9 -26.1 
20,50 17.44 -4.59 -1.10 H.74 .02 .95 880 713.9 20.3 -25.7 
20.75 18.18 -4.51 ... 1.09 12.58 -16.99 .92 889 713.8 19.7 -25.2 
21.00 .16.97 -4.41 -1.08 11.48 ... 17.03 .96 876 713.7 19.1 -24.8 
21.25 14.63 ... 4.34 -1.07 9.22 .13 -11.07 844 713.6 18.5 ... ~4.3 
21.50 13.94 -4.25 .. 1.06 8.63 .16 .10 834 '113.6 17.9 -23.8 
21.75 13.,95 . -4.18 .. 1.05 8.72 .16 .10 836 713.5 17.3 -23.4 
22.00 13 .• 76 -4 .• 10 ... 1.04 8.62 .16 .11 835 713.4 16.7 .. 22.9 
<~ 22,~5 1:1.36 .. 4'.03- -... 1.03 8.31 .18 .12 830 713.~ l6.1 .. 22.5 
22.50 12.~5 -3;94 "'le02 7.69 .21 .16 818 713.;3 ~5.5 -22.0 
22.15 1.2.86 -3.87 -1.00 7.99 .20 .14 825 713.~ 14.9 ... 21.5 
23.00 l3.37 -3.7a -0.99 8.60 ,.17 .10 837 713.3 l,4.;J -21.1 1* 23.25 13.47 -3.69 ... 0.98 8.81 1016 .10 840 713.~ ~3.7 -20.6 
23.50 13.3-7 -3.59 ... 0.97 8.80 ,,16 .10 840 713.2 13 .• 1 -20.2 
23.75 13.15 -3 .• 52 -0.96 8.67 '1.17 .u 838 713.2 12 .. 5 .. 19.7 
24.00 12.52 -3.44 -0.95 8.13 .,20 .14 829 713.2 11.9 .. 19.2 
24.25 12.19 -3,34 ... 0.94 7.91 .21 .15 825 713.2 11.3 .. 1t1.8 
24.50 11.66 ... 3.26 -0.92 7.48 .24 , .18 817 713.2 10.7 -18.3 
24,75 11.32 .. 3.15 .... 0.91 7.U, .25 I .19 813 713.3 10.1 .. 17.8 
2~.00 10.88 -3.05 -0.90 6.93 .27 .22 807 713.3 9.5 -17.4 
25.25 10.94 -2.97 .. 0.89 7.08 .26 .21 810 713.4 8.9 -16.9 
25.50 11.41 -2.89 ",0.88 7.64 .23 .17 822 713.4 8.3 -16.4 .. 2~.75 12.49 -2.61 -0.86 8.82 .17 .11 844 713.5 7.7 .. 16.0 
26.00 13.04 .. 2.72 -0.85 9.47 .14 .07 855 713.5 7.1 .. 15.5 ,,-, 
26.25 10 10 6:3 -2.62 -0.84 7.17 .26 .20 816 713.6 6.5 
-15.0 
' .. ~ 
26.50 9.4.3 -2.52 _0.82 _ 6.09 .33 .27 791 713.7 5.9 ... 14.6 .,,~ 
.; 
38926.60 11.76 -2.42 _0.82 a.52 .. 17.19 
-17.J2 841 7l:a ~8 5.7 .14.,~ 
26.80 12.82 .. 2.42 .. 0.81 9.59 .13 .06 860 713.8 5.2 -14.0 
27.0e 17.08 -2.32 -0.60 13.95 .. 16.96 -16.89 913 713.9 4.7 -13.6 
109 
Table 3 (cont. ) 
1963 53A (EXplorer 19) 





a log Pe log Ps T z a. Tt -IL0 OTT - 00 TT 
(OK) (Ian) (deg) (deg) 
38927.20 24.:'7 -2.26 -0.79 21.32 -16.78 -16.70 972 714.0 4.3 -13.3 
27.40 24.14 -2.20 .0.7a 21.16 .78 .70 972 714.1 3.8 -12.9 
38927.50 22.96 -2.24 -0.78 19.96 -16.80 -16.73 964 714.1 3.5 -12.7 
I • 27.60 26.14 -2.10 -0.77 23.27 .74 .66 986 714.2 3.3 -12.5 
27.70 26.10 -2.08 .o.n 23.25 .73 .66 981 714.2 3.0 -12.~ 
27.80 33.10 -2.03 .0.76 30.31 .61 .53 1029 714.3 2.8 -12.1 
27.90 36.26 -2.00 -0.76 33.50 .56 .48 1046 714.4 2.6 -12.0 
I 28.00 33.65 -1.98 -0.75 30.93 .60 .52 1034 714.4 2.3 -11.8 ~ 
~~ ,j ~-1 28.10 29.12 .. 1.90 -0.75 26.47 .67 .59 1010 714.5 2.1 -11.6 26.20 25.87 -l.US -0.74 23.25 .73 .65 990 714.5 1.8 -11.4 
28.30 22.b2 -1.86 .0.74 20.02 .80 .72 li67 714.6 1.6 -11.2 
38928.40 22.25 -l.aO .,0.73 19.72 -16.81 -16.73 964 714.6 1.4 -11.0 
28.60 17.18 -1.76 -0.72 l4.71 .95 .87 922 714.8 0.9 -10.6 
28.80 16.75 -1.67 -0.71 14.37 .97 .89 917 714.9 0.4 -10.3 
29.00 14.24 -1.58 -0.70 11.96 -17.05 .97 892 715.0 359.9 -9.9 
29.20 17.80 -1.'50 .0.69 15.61 -16.93 .8~ 929 715.2 359.4 -9.5 
29.40 9.19 -1.45 -0.68 7.06 -17.28 -17.20 823 715.3 358.9 .. 9.1 
29.60 9.21 -1.37 -0.67 7.18 .28 .21 821 715.5 358.5 -8.8 
29.80 11.16 -1.29 -0.66 9.21 .18 .11 856 715.6 358.0 -8.4 
36930.00 10.57 -1.23 -0.65 8.69 -17 .20 -17.13 848 715.8 357.5 -8.0 
30.?5 9.36 -1.11 -0.64 7.60 .26 .18 831 716.0 356.9 .. 7.5 
30.50 8.95 -1.04 -0.63 7.28 .28 .21 824 716.2 356.3 .. 7.1 
30.75 8.54 -0.94 -0.61 7.00 .30 .23 819 716.4 355.7 .. 6.6 
31.00 8.22 ·0.fl4 .0.60 6.78 .32 .25 816 716.7 355.1 ... 6.1 
31.25 6.97 ·0.75 -0.59 5.64 .40 .33 788 716.9 354.4 -5.6 
31.50 6.22 -0.64 .0.5B 5.00 ~45 .38 768 717.1 353.8 -5.2 
31.75 6.69 -0.56 -0.56 5.58 .41 .33 787 717.4 353.2 ... 4.7 
32.00 6.74 .. 0.47 -0.55 5.72 .40 .32 "'91 717.6 352.6 .. 4.2 
32.25 6.68 -0.39 .. 0.53 5.76 .40 .32 793 717.9 352.0 -3.7 
32.50 6.71 -0.32 -0.52 5.87 .39 .32 797 718.2 351.4 -3.3 
32.75 6.52 .. 0.22 -0.51 5.79 .40 .32 795 718.5 350.8 -2.8 
33.00 6.11 -0.13 -0.49 5.50 .42 .34 788 718.1 350.~ -2.3 
33.25 6.11 -0.05 -0.48 5.57 .42 .34 790 719.0 349.6 .. 1.8 
33.50 6.50 -0.'02 -0.47 6.00 .39 .30 801 719.3 l48.9 -1.4 
33.75 6.77 0.11 .. 0.45 6.43 .36 .27 812 719.6 348.3 -0.9 
34.00 6.79 0.20 -0.44 6.55 .36 .27 815 719.9 347.7 -0.4 
34.25 6.72, 0.27 .. 0.43 6.56 .36 .27 816 720.3 347.1 P.l 
34.50 6.75 0.34 .. 0.41 6.67 .35 .26 819 720,6 346.5 0.5 
34.75 6.67 0.42 .0.40 6.69 .35 .26 820 720.9 345.9 1.0 
35.00 6.49 0.51 -0.38 6.62 .36 .26 819 721.2 345.2 1.5 
35 0 25 6.20 0.58 -O~37 6.41 .37 .28 816 721.6 344.6 2.0 
35.50 6.11 0.64 -0.36 6.40 .38 .28 816 721.9 344.0 2.5 
35.75 6.03 0.74 -0.34 6.42 .38 .28 817 722.3 343.4 2.9 
36.00 5.73 0.83 -0.33 6.23 .39 .29 812 722.6 342.8 3.4 'r~ 36.25 5.33 0.90 -0~32 S.91 .42 .31 805 723.0 342.1 3.9 J 36.50 5.34 0.97 -0.30 6.01 .41 .31 808 723.4 341.5 4.4 1 
36.75 6.78 1.06 -0.29 7.55 .31 .20 840 723.8 340.9 4.9 oJ 
31.00 8.53 1.16 -0.28 9.40 .22 .09 871 724.1 340.3 5.3 j 
:37.25 6.89 1.24 -0.26 7.87 .30 .17 848 724.5 339.6 5.8 ~ 31.50 8,43 1.31 .. 0.25 9.49 .22 .10 872 724.9 339.0 6.3 
37.75 7.10 1.40 -0.23 8.26 ,28 .16 854 725.3 338.4 6.8 i ~ 
.. ,~ ~ . 38.00 6.68 1.47 -0.22 7.94 .30 .18 849 725.1 337.7 7.3 38.25 5.86 1.58 .0,21 7.23 .34 .21 838 726.1 3H.l 7.8 "j 
38.50 5.04 1.66 .. 0.19 6.51 .39 .26 82;3 726.5 336.5 8.2 
38.75 4.73 1.73 -0.18 6.28 .41 .~8 818 726.9 3:35.8 8.7 
39.00 4.41 1.81 -Oe16 6.06 .42 .30 815 727.3 335.2 9.2 
39.25 4.20 1.89 ,,,0.15 5.95 ,43 .31 814 727.7 334.6 9.7 
~ 110 
:' 
I' f'~'-' ". ~ .. - .,-~ < .. ~-- ~-'-~""'''''Ir"-----, -, -~-.-.---:"'"-- ~'~"~:j'~") --~-"'<"~'-~>·->-·~-·-·-~~~~l-: .~~ 
I .J .. ,c, 
I,: 
Iii 
t ~ k\ i~ ill Table 3' (cont. ) 
I¥! if 1963 53A (Explorer 19) I{:! 
II! ~ 
_107 it 107 Ps lO7p -107 it ·n MJD log Pe log PI T1I' Z 0,11''''110 6 .... 60 ,d t a 11' • 
';1 (OK) (Ian) (deg) (deg) ~ 38939.50 4;.10 2.00 -0.14 5.95 -17.43 -17.31 814 728.2 333.9 10.2 
'I 39.75 3.68 2.08 .0,/13 5.63 .46 .34 806 728.6 333.3 10.7 
'I 
:1 
<4Q.OO 3.16 2.15 .0,11 5.20 .50 .37 795 729.0 332.6 11.1 
iI 3894U.20 3.,23 2.22 -0.i.0 5.34 .17.49 .. 17.36 1'99 129.4 332.1 11.5 # 
u 40. /tO 2.82 2.30 .. 0.09 5.03 ,52 ,38 788 729.7 331.6 11.9 I • !~ 40,60 4.01 2.34 -0.06 6.27 ,42 .28 821 730.1 331.1 12.3 i~~ 40,eO 5.04 2. It 1 -0,0" '7.38 .35 .21 844 730.4 330.6 t2.7 41.00 4.ll" 2.46 -0.06 7.04 .37 .23 838 730,8 330.1 13.1 41.20 4.S7 2.53 .0.05 7,35 .36 .2l 845 731,1 329.5 13.5 41,40 4. 114 2.60 -0.04 7,50 ,35 .20 848 731.5 329,0 13.9 
n 41.60 5.18 2.66 -0.03 7.81 .33 .la 854 731.8 328.5 14,2 ] 41.80 " 4.9~ 2.71 -0.02 7.62 .35 .19 851 732.2 328.0 14",6 42.00 4.69 2.76 _0.01 7.44 .36 .2Q 848 73~.6 327.4 l~IIO 
~ 42.20 5.24 2.83 -0.01 a.06 .32 .16 859 732.9 326.9 15.4 42.40 4.52 2,81 0.00 7.39 .36 .20 848 733.3 326.4 15.8 Ij 42,60 4.27 2.92 0,01 7.21 .37 .22 845 733.6 325.9 16.2 II 42.80 3.87 2~97 0.02 6.87 .40 ,24 839 734.0 nS.3 16.6 
fl , 43.00 3.79 3.03 0,03 6.85 ,40 .24 839 734,4 324,8 17.0 
11 I' 38943,25 3.11 3.08 (l.04 6.23 .. 17.44 -17.28 826 734.8 324,1 17.5 ~ 43.50 2.80 3.l4 0.05 5.':19 .46 .30 823 735.3 323.5 17.9 
n 43.75 2.60 3.21 0.06 5 0 87 .47 .. 31 .822 735.8 322.8 18.4 )j 44.00 2.30 3,,27 0.07 51: 6 4 048 .33 818 736 0 2 32201 18.9 ~ 44~25 2.00 3.32 0.08 50 40 .50 .35 au 73tle 7 321..4 19.4 
11 
44.50 1.81 3.35 0.09 5 0 25 052 .36 608 737.2 3200El 19.9 
44.75 1.82 3,39 O~lO 5~31 .51 036 814 737.6 320.1 20.4 
U. 45.00 1.53 3.43 c,ll 5 006 .53 038 805 73801 31904 20 0 9 
i ~ 45.25 1 .• 24 3.46 0.12 4.82 056 040 796 738.6 318(17 21.4 
:, It 4'1;.50 '0.85 30 4 9 0.l3 4.47 .59 ,,43 789 739 0 0 318 .. 0 21.9 : ,I 
:j 45.75 0.56 3.53 0.14 4023 .61 .46 782 739,5 31703 22.3 
11 46.00 0.59 3.56 0.15 4.30 060 .45 784 740 0 0 316.6 22.8 
H 46.25 0.51 3.58 0,16 4.26 o6l 0 4 5 782 740.4 315.9 23.3 !I 46 .. 50 0.55 3.60 0.16 4,,31 .61 045 786 740 0 9 315.2 2:3.8 
IH 46.75 0.68 3.64 0.17 4,,49 .59 043 796 741.4 314.5 24,,3 if 47.00 0.92 3.67 0.18 4.77 .56 .40 808 741.9 313.8 24 8 8 ii 
ii j-f 38947.20 l.10 3.68 0.),9 4 097 -17.S:iI .. n.3a 810 742.2 313.3 25.2 ~ \ iI 47.40 2.65 3.68 0.20 611 53 .4'; .25 842 742..6 312.7 25.6 I fl 47.60 4.85 3~69 0.2.0 8 e 7 ft .. 32 .11 881 743.0 312 .. 1 26.0 ii 47.80 4.97 3.70 0,,2.1 8.83 031 .Ll ~83 7'13.3 311.5 26.4 " t~ - 48.00 3.65 3.70 0.,22 i.57 .38 .18 805 743.7 311.0 26.7 
48.20 2.65 3.71 0.22 6.58 .44 025 849 744.1 310 0 4 2701 
.... 
it 
" ii 48.40 2.45 3.71 0.23 6.39 .45 .26 845 744.5 309.8 27.5 
U 
48.60 2.26 3.71 0.24 6.2.1 .46 .28 043 744.8 309.2 27.9 
'1 48.80 2.39 3070 OQ24 6.33 ,,45 .27 B4a 745.2 308.6 28 0 3 
'I 49.00 2.2.1 3.70 0 0 25 6.16 .47 .28 842 745.6 308.0 28.7 
" 
" 49.20 2.34 3.69 0.26 6.2.9 046 .25 641 745.9 307.4 29.1 ~l 
ii 49.40 2.64 3.68 0.26 6.58 .. 45 .2.3 847 746.3 306,8 29.5 p 49.60 1.82 3.67 0.2.7 5.76 .,50 .29 830 746.6 306.2 2.9.9 II (j 49.80 2.13 3.65 0.27 6.05 .46 .27 838 747.0 305.6 30.3 l ,j 50.00 3.08 3.60 0.28 6.96 .43 .19 857 ,747.4 305 •. 0 30.7 q J I 50.2.0 1.95 3.58 0.28 5.81 .50 .2.7 833 747.7 304.4 31.1 I 50.40 1.78 3.56 0.29 5.64 .52 .29 828 748.1 303.8 31.4 
'j 50.60 1.62 3049 0.30 5.41 .53 .32 $25 748.4 303.2 31.8 'j .\ 
-1 
.j 50.80 1.62 3.44 0.30 5.36 .53 ,32 825 748.8 302.5 32.2 j 
* 
11 51.00 1.95 3.37 0.31 5.63 .51 .30 (HI 749.1 301.9 32.6 51.20 1.96 3.30 0.31 5.57 .52 .30 829 749.5 301.3 33.0 i !l " 
:1 51.40 3.41 3.23 0.32 6.95 .43 .19 860 749.8 300.6 33,4 
Ci 51,60 2.46 3.l5 0.32 5.94 .50 .26 639 750.1 300,0 33.8 
,I 
HI 
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Table 3' (cont. ) 
107 P 107p _107p log P
e 
log P
s T'II' z a'll'-a0 6 '11'-60 s t a 
') (OK) (km) (deg) (deg) r 
3.06 0.33 4.91 -17,58 -17,35 812 '/50,~ ,299.3 34,2 
2,98 0.33 4.22 .63 ,43 793 750.8 :298,7 34,6 
2.&6 0.34 3.45 -17.71 -17,52 163 151,2 291.9 35,1 
2.15 0,34 3.38 .12 ,53 163 . 151,7 297.0 35,S 
2.61 0.35 3.08 ,76 .57 14b 152.1 296,2 36.0 
2.48 0.35 3.01 .17 .58 141 752.5 295.4 36.5 
2.34 0.36 3.15 .15 .56 152 152.9 294.5 31.0 
2.20 0.36 3.37 .72 .53 169 153.~ .293.6 37.5 
2.06 0.36 3.62 .69 .49 779 153.7. '292.8 38.0 
1.91 0.37 3.76 .69 .47 117 154'9 '291.9 38.5 
1.74 0.31 3.27 .15 .53 749 154.1t, 291.0 38.9 
1.60 0.38 3.91 ,61 .45 189 154,8 290.1 39.4 
1.43 0.38 5,07 ·.56 .34 831 755.2 289.2 39.9 
1.25 U,38 5.19 .54 .33 836 155.5 288.2 40.4 
1.06 0.39 5.21 .54 .33 840 155.9 281.;1 40.9 
t 0.87 0.39 5 ':d .53 ' .32 848 156 ... 2 286.3 41,3 .-toO 0~70 0.40 5.~o ,53 .33 851 15&,6 295.4 41,8 
0.50 0.40 5.16 .54 ,33 845 156,9 284 •. 4 42,3 ! 1 Oe32 0.40 5.28 .53 .32 844 151.2 283,4 42.8 ! 
0.13 0.40 5,19 ,55 .32 831 151,6 282,4 43,2 ~ 
II 0.00 0.41 4.76 .59 .36 822 75'1,9 281.3 43.7 r O.ClO 0.41 4.55 .61 .38 817 7Sa.2 280,3 44,2 0.00 b.41 4.14 .64 .42 805 ,58,!). 279.2 44.6 
0.00 0.41 3.83 .67 .46 1ge 158.8 278.1 45.1 j' 
0.00 0.41 3.63 .69 ,48 795 759,1 217,0 45,6 11 
0.00 0.41 3.52 .70 .50 791 159,4 215,9 46,0 -j 
0.00 0.42 3.43 .11 .51 ·.'89 759,7 274.7 46,S !l l~ 
0.00 0.42 3,12 ,75 ~55 173 759.9 213.5 47.0 !,~ 
0,00 0.42 3.12 .1~ ,55 772 760.2 212.3 41,4 
11 0.00 0.42 3,12 .15 .55 771 760,4 211.1 47,9 
0.00 0.42 2.92 .. 77 .58 761 160.7 269.9 48 .. 3 
Ii 0.00 0.41 2,40 .86 .61 116 160.9 268.6 48.8 ! 
0.00 0,41 3,22 .74 .53 174 161.2 261.3 49.2 I ~0,00 0.41 3.63 .10 .41 785 761.4 265.9 49,7 
0,00 0.41 5.68 .51 .27 859 161.6 264.5 50,1 " 
n.rOO 0.40 5.78 .50 .26 858 761.8 263.1 50.5 I 
O.ClO 0.40 5,21 ,55 .29 842 162,0 261.6 51.0 ! f 0,00 0.40 4.86 .58 .33 834 762.2 260.1 51.4 I. 
O~OO 0.40 4.05 .65 .42 812 162,4 258.6 51.8 I, 
0.00 0.39 4.14 .63 .42 824 162.5 251.0 52,2 1 ! 0.00 0.39 'hl5 ,63 .41 821 162.1 255.4 52.6 I 0.00 0.39 3.14 ,68 .45 798 762.8 253.7 53.0 0.00 0 0 38 3.53 ,11 ,47 784 763,0 252.0 53.4 
0,00 0.38 3.4'~ .71 .49 787 163.1. 250.2 53.8 L 0.00 0.37 3.33 .72 ,51 791 763.2 248.4 54.2 0.00 0.37 2,93 .17- .51 766 763.4 246.5 54.6 II 
0.00 0.36 3,23 .13 .52 785 763.5 244.5 54.9 ! " 
0.00 0.35 3.33 .12 .51 788 763.6 242,5 55.3 ~ :1 
o.e; 0.34 3.64 ,68 .41 805 163.7 240.5 55.6 E ~ 
0,00 0.34 3.64 ,68 .46 800 163,7 238.3 56.0 ~ l l~ 0,00 0.33 3.95 .66 ,42 805 163,8 236.1 56.3 
" 
~ 0.00 0.33 4.06 .65 .41 809 "63.9 233.8 56.6 
.; 0.00 0.32 4.16 ,64 .39 8U 763.9 231.5 56.9 r 
O,bO 0.31 4.06 .66 .40 803 764,0 229.1 57.2 h 
0,00 0.31 , 3.91 .66 .41 803 764.0 226.6 57.5 Ii t -to 0.00 0,30 3,91 ,66 ,42 806 764,0 224.1 57.7 f, ." i 0.00 0.29 3.86 .67 .43 801 764.0 221.4 58.0 ' , 1 i 0.00 0.29 3.47 .71 .48 786 164.0 218.8 58,2 11 0.00 0.28 3.16 .15 ,52 766 764,0 216,0 58.4 I) 
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-107 P 107p 107p _107p 6 -60 ; 11 MJD log Pe log Ps T z a. 1T -a.0 ~ t s t a 1T 1T • 
i U (OK) (km) (deg) (deg) G II 
" 
, ;f I . 
" 
, 
'38966.50 0.00 0.21 ~ ! 'I 2.89 3.16 -11.75 -17.52 764 764.0 213.2 58.6 
I :ii 66.75 2.80 0,00 0.26 3.06 .76 .54 764 164.0 210.4 58.8 H 67.00 2.81 0.00 0.26 3.07 .75 .54 772 764.0 207.5 58.9 .... j b7.25 2.b2 0.00 0,25 2,87 .78 .57 159 763.9 204.6 59.0 )1 , 61.~0 2.53 0.00 0.24 2.77 .79 .58 748 763.9 201.7 59.2 i ;:/ 67.75 ,2.54 0.00 0.24 2.78 .79 .58 748 763.8 198.7 59.2 I 
, "I 68.00 2.56 0.00 0.23 2.79 .79 .58 751 163.7 195.1 59.3 
:1 
~ : i 
,'I 68.25 2.67 0.00 0.23 2.90 .78 .56 755 763.6 192.7 59.4 ,-U 
;i ;'1 : 66.50 3.00 0,00 0.22 3.22 .74 .51 771 763.6 189.7 59.4 \1 1'1 . ~'+1' ! 68.75 3.32 0,00 0.21 3.53 ,70 .47 786 163.5 186.8 59.4 
II 69.00 3.54 0.00 0.21 3.15 .68 .44 794 763.4 183,8 59.4 
, il 69.25 h76 0,00 0,20 3.96 .66 .41 799 763.2 180.9 59.4 I , 69.50 4.29 0.00 0.19 4.48 .61 .35 817 763.1 118.1 59.3 ' , 
:, :\ 69.15 3.38 0.00 0.19 3.57 ,70 .45 178 763.0 115.3 ~i.3 
::J ,/ 70.00 2.99 0.00 0.18 3.17 .75 .51 758 762.8 172.5 59.2 
'I 1.~: 70.25 3.82 0.00 0.18 4.00 .65 .41 805 762.7 169.8 59.1 i'i 70.50 4.25 0.00 0.17 4~42 .61 .36 820 ,162.5 167.1 59.0 
:1 70.75 4.06 0.00 0.17 4.23 .63 .38 810 762.4 164.5 58.8 ;~ 
"f 
. 71. 00 3,17 0,00 O. ~6 3.93 .66 .41 798 762.2 162.0 58.7 ; i 
,'q 11.25 3.38 0.00 0.15 3.53 ,70 .47 783 762,0 159.6 58.5 1 , 
71.50 2.99 0.00 0.14 3.13 .74 .53 766 761.8 157.2 58.3 : Ii 
" 
' ,j 71.15 3.01 0.00 0,14 3.15 .73 .53 774 761.6 154.9 58.1 
'I 72.00 3.13 0.00 0.13 3.26 .72 .51 777 761.4 152.6 57.9 
72.?5 3,05 0,00 0.13 3.18 .73 .52 769 761,2 150.4 57.7 
: .i 72.50 2.76 0.00 0.12 2.88 .77 .56 749 760.9 148.3 S7.5 i 
72.75 2.78 0.00 0.12 2.90 077 .56 753 760,7 146.3 57.2 Ij 
'I 73.00 2.80 0.00 0.11 2.91 I{: 76 .56 752 ;'130.4 144.3 57.0 , i 73.25 2.83 0.00 0.10 2.93 ,76 .56 753 760,2 142.4 56.7 
" 
t1 
73.50 2,64 0.00 0.10 4,74 .79 .59 7:38 759.9 140,5 56.5 
'j , 73,75 2.36 0.00 0 0 09 2.45 084 .64 705 759.7 138 .. 7 56.2 74.00 2.48 0.00 0.09 2.51 .82 ~61 700 759,4 136,9 55.9 
74.25 3.63 0.00 0,08 3 0 11 ~67 .44 786 759.1 135.2 55,6 
74.50 4,47 0.00 0.08 4.55 ,58 .35 823 758.8 133.6 55.3 
1'4.75 4.80 0.00 0.07 4.87 .56 032 828 758.5 132.0 55.0 
75.00 4 .. 73 0.00 0.07 4.80 .56 .32 824 758.2 130.4 54.7 
75.25 4.75 0.00 0.06 l,. a 1 ,56 .33 828 757,9 128.9 54,4 
75.50 4.67 0.00 0,06 4.73 .56 .34 828 757,6 127.4 54.1 
75.75 4.59 0.00 0.05 4.64 .57 .35 824 757.2 126.0 53.8 
76.ll0 4.62 0.00 0,05 4.67 .5f" .34 825 756.9 124.6 53,4 
.: 
76.25 4,65, o.bo 0.05 4.70 .56 ,34 828 756.6 123,2 53.1 
76.50 4.67 0.00 0.04 4,71 .56 .34 828 756.2 121.9 52,8 
76.75 4.70 0.00 0.04 4.74 .56 .33 825 755.9 120.6 52.4 
77.00 4,52 0.00 0.04 4.56 .58 .34 815 755.5 119.3 52.1 
77.25 4.34 0,00 0.03 4.37 .59 .n 810 755.1 118,1 51,8 
38977.50 4.16 0.00 0,03 4.19 -17.60 -17.39 804 754.8 116,9 51.4 
78.9 0 4,22 0.00 0.02 4.24 .60, .39 805 754.0 114.5 50.7 
78.50 4.30 0,00 0,01 4.31 .59 .38 808 753.2 112.3 50.0 
79.9 0 4.44, 0.00 0.00 4.44 ,57 .37 814 752.4 110,1 49.3 
79.50 't.63 0.00 -0.02 4.61 .56 .35 814 751.6 108,1 48.5 
80.00 4.69 0,00 .0.03 4.66 ,56 .34 811 750.8 106.0 47.8 
80.50 4.75 0.00 .0.04 4.71 .55 .34 812 749.9 104,1 47.1 
81.00 4.84 0.00 .. 0.06 4.78 .54 .33 815 7.49.0 102.2 46.3 
81.50 4.93 0.00 .0.07 4·.86 .53 .33 816 748.1 100.4 45.6 ~, 
82.00 5.00 0.00 -0.09 4.91 .52 .32 815 747.2 98.6. 44.8 .\' " 
82.:>0 5.01 0.00, .. 0.10 ,4,97 .51 .32 816 746.3 96.9 44.1 
83.00 5.U 0,00 .0.12 4.99 .5J. .32 816 745,3 95.2 43.3 
83.50 5.03 0 .• 00 -0.13 4.90 ,,1 .~3 ~H2 744.4 93.5 42.5 
84.00 4.97 0.00 .0.15 4.82 .52 .34 808 743,4 91.9 41.8 
84.50 4.92 0.00 _0.16 4.76 .52 .34 803 742.5 90.3 41.0 
113 
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Table 3' (cant. ) 
196353A (Explorer 19) 
MJD -107 P 107 P s 107p t -107p a log Pe log Ps T z a.'IT-a.0 6 -6 'IT 'IT 0 
(OK) (km) (deg) (deg), 
38985.00 4.89 0.00 .0.17 4.72 -17.52 -17.35 802 741.5 88.7 40.2 
115.50 5.12 0.00 -0.19 4.93 .50 .33 810 740.5 87.2 39.5 
86.00 4,82 0.00 .0.20 4.62 .52 .36 796 739.5 85.7 38.7 
.. 86.50 4.84 0.00 _0.21 4.63 .52 ,35 792 738.5 84.2 37.9 
87.00 4 .• 87 0.00 .0.22 4.65 .52 .35 792 737.5 82.7 37.1 ~ 
:1 
38987.25 4.99 0.00 .0.22 4.77 -17.50 -17.34 796 737.0 82.0 36.7 
87.50 4.93 0.00 .0.23 4.70 .51 
.35 794 736.5 81.3 36.4 
87.75 5.07 0.00 .0.23 4.84 .49 .34 799 735.9 80.6 36.0 
88.00 5.22 0 1,00 .0.24 4.98 .48 .33 801 735.4 79.9 35.6 
1- 88.25 5.26 Or.oo .0.24 5.02 .48 .32 800 734.~ 79.2 35.2 
88.5.0 5.20 0 1.00 .f).24 4.96 .48 .33 799 734.4 78.5 34.8 
88.75 5.:45 01.00 .lj.24 5.21 .45 .31 808 733.9 71.8 34.4 
89,00 5."19 0.00 '!,0.25 5.14 .46 .31 803 733.4 71.1 34.0 
89.25 5.54 0.00 .;,0.25 5.29 .45 .29 806 732.9 76.4 33.6 
89.50 5.99 0.00 _v.l5 5.74 .41 .25 819 732.4 15.7 33.2 
89.75 1.47 0.00 .0. ~:b 7.21 .31 .16 852 731.9 75.0 32.9 
90.00 6.18 0;00 .0.~,6 5.92 .39 .25 822 731.4 74.4 32.5 
. 90.25 4.90 0.00 .0.26 4.64 .50 .36 782 730.9 73 • .7 32.1 
90.50 4~74 0.00 .0.26 4.48 .51 .38 717 730.4 73.0 31.1 
90.75 6,.22 0.00 .0.26 5.96 .38 .25 822 729.9 72.4 31.~ 
91.00 7 •. "'9 0.00 .0.26 7.03 .30 .15 847 729.4 71.1 30.91 91.25 7.4,4 0.00 . .0.26 7.18 .29 .13 853 728.9 71.0 30.5, 
91.50 8.71 0.00 .'0.26 8.45 .22 .07 873 128.4 70.4 30.1i 91~75 le.40 O.UO -0.26 10.14 .14 .00 896 727.9 69.7 29.1i 
92.00 7.37 0.00 -0.26 7.11 .29 .15 847 127.4 69,1 29,.3' 
92.25 6.10 0.00 .0.26 6.44 .33 .20 831 126.9 68.4 29.0 
92.50 6.24 0,00 _0.26 5.98 .36 .24 819 726.4 67.8 28.6 
92.75 .6.08 0.00 .. 0,26 5.82 .37 .24 815 125.9 67.1 28.2 
93.00 6.95 0,00 -0,26 6.69 .Jl .18 836 725,4 66,5 27.8 
93.25 8.95 0.00 .0.26 8.69 .19 ,06 873 124.9 65.9 27,4 
93.50 9.10 0.00 .0.26 8.84 .18 .06 814 724.5 65.2 27.0 
93.75 6.28 0.00 -0,26 6,02 .35 .23 817 124.0 64.6 26.6 
94.00 5.82 0.00 -0.26 5.56 .39 .28 803 123.5 64.0 26.2 
91t.25 5.15 0.00 .0.26 4.89 .44 .34 782 723.0 63.3 25.8' 
94.50 5.31 0.00 .0.25 5.06 .42 .32 787 722.6 62.7 25.4 
94.75 5.77 0.00 .. 0.25 5.52 .38 .28 800 722.1 62.1 25.1 
95.00 5.82 0.00 .0.25 5.51 .38 .28 801 721.7 61.5 21t.1 
95.25 6.28 011°0 _0.24 6.04 .34 .24 813 721.2 60.8 24.3 
95.50 6,13 0.00 .0.24 5.89 .35 .26 808 720.7 60.2 23.9 
95.75 6.08 0.00 .0.24 5.84 .3!i .26 806 720.3 59.6 23.5 
r 96,00 6.03 0.00 -0.24 5,79 .35 .25 B06 719.9 59.0 23.1 
96.25 6.31 0.00 -0.23 6.08 .32 .22 816 719.4 58,4 22.7 
96.50 .7.03 -0.11 .. 0.23 6.70 .28 .18 830 719.0 57.8 22.3 
96.75 7.04 .. 0.24 -0.23 6.57 .29 .20 823 718.6 57.2 21.9 I 97.00 6.85 -0.40 -0.22 6.23 .31 ,23 813 718.1 56.6 21.6 97.25 6,15 -0.53 -0.22 6.00 .32 .23 809 717.7 55.9 21.2 97.50 6.65 ·0,64 _0.22 5.79 .33 .25 805 717.3 55.3 20.8 
91.7~ 6 •. 65 -0.77 .0.21 5.67 .34 .26 799 116.91 54.7 20.4 j " ~ 98.00 6.96 .0,69 _0.21 5.85 .33 .25 803 716.5. 54.1 20.0 .~ 
98.25 8.59 .. 1.01 .0.20 1.38 .22 .14 837 7l6.1i 53.5 19.6 j 
98.50 8,48 -1.12 .0.20 7.16 .24 .16 831 1l~. 7: 52.9 19.2 
• j 98.75 8.27 ·1.26 _0.19 6.82 .26 .19 823 715.31 52.3 U.S 99.00 . 7.96 -1.37 .0.19 6.40 .29 .22 812 714,9' 51.7 18.5 
99.25 7.84 ';'1.47 .0.18 6,19 .30 .23 806 714.5 51.1 18.1 :- ~ , . ' . 99,50 8.03 .-1.58 .. 0.18 6.28 .29 .23 808 714.2 50.6 17.7 
, . .., 
,j 
99.75 8.22 -1.68 -0.17 6.37 .28 .22 810 713.8 50.0 11.3 <1 
'I 
39000.00 8.46 -1.79 .0.17 6.50 .. 11.27 -17.21 813 113.4 49.4 16.9 1 00.50 8.10 -1.94 .0.16 6.60 .26 .20 814 712,8 48.2 16.1 
~ 114 
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I ~ Table 3 (cont. ) 
i I I 1963 53A (Explorer 19) !il 
tl MJD, ~107 :P 107 P 107p -107 :p log Pe log Ps T z a.'IT-a.0 ti'!r-~0 S t a '!r p! I (OK) (km) (deg) (deg) 'J 11 l! 39018.50 ; 
" 
8.~U 1.59 0.51 10.:W -17.04 -i.1.00 837 710.4 7.1 -U.6 
'I 1/j.75 8,61 1,.66 0.53 10.80 .02 .. 16.97 846 710.7 6.6 -12.0 ,,, 
i' 19.00 10.4$ 11.74 0.54 12.74 .,16.94 
, 
./j9 871 711.0 ,6.0 -12.4 
19.25 17.21 11,82 0.55 19.57 .75 .69 93~ 711.3 ,5.4 -12.7 ;:1 I l! 19.50 13.31 1.90 0.% 15.76 .84 .78 903 711.6 j4.9 -13.~ \1 19.75 10.44 h99 0.5'7 13.00 .93 .67 875 711.9 4.3 .. 13.~ Ii 20.00 9.11 2:.07 0.58 11.76 .98 .92 8~9 712.2 3.7 -13.9 ;j 2U.25 6.80 i.14 0.59 11.54 .99 .93 855 712.6 3.2 -14.~ 
" .\1 20.50 8.19 2.24 0.60 11.02 .. 17.01 .95 847 112.9 2.6 -14.7 t'W"' ... ·· 
!! 20.75 7.96 2.31 0.61 10.90 .02 .96 845 '113.3 2.0 -15.0 I' ! 21.00 7.87 2.40 0.62 10.89 .02 .96 844 713.6 1.4 -15.4 
II 21.25 8.08 2.47 0.63 11.18 .01 .95 847 714.0 0.9 -15.8 
H 21.50 8.38 2.55 0.64 11.58 .00 .94 851 714.4 0.3 -16.2 
. ii 21.75 7.97 2.64 0.65 11.26 .02 .95 846 714.' 359.7 .. 16.6 22.00 7.66 2.70 0.66 11.02 .02 .95 844 715.1 359.2 -11.0 H 22.25 1.15 2.81 0.67 10.63 .04 .97 838 715.5 358.6 -17.3 II 22.50 6.74 2.86 O. btl 10.28 .06 .98 832 715.9 358.0 -17.7 u 
.22.75 6.12 2.'95 0.69 9.'(7 .08 -17 .00 824 716.3 357.~ -18.1 fi 
:! Z~.OO 5.61 3.03 0.70 9.34 .10 .02 817 (16.8 356. -U~.5 I ~ 
i" 
39023.50, 355.7 5.51 3.17 0.71 9.40 -n.l0 -17.03 816 711.6 -19.2 
24.00 4.42 3.32 0.73 8.47 .15 ,07 798 718.5 354.6 .. 20.0 
24.50 4.06 3.46 0.75 6.27 .16 .09 794 119.4 353.4 -20.8 
25.00 3.54 3.62 0.76 7.91 ,19 .11 786 720.3 352.3 .. 21.5 
25"50 .3.73 3.76 0.70 8.27 .17 .08 793 721.3 351.1 -22.3 
26.00 3.69 3.91 0.79 8.39 .17 .08 795 72Z.2 350.0 -23.1 
26.50 3 •. 55 4.04 0.81 8.40 .17 .08 793 723.2 348.8 ... 23.8 
27.00 3.50 4.17 0.82 8.49 .17 .07 794 724.2 347.6 -24.6 
27.50 3.60 4.29 0.84 8.73 .16 ,06 79B 725.3 346.4 -25.4 
28.00 3.48 4.32 0.86 8.66 .17 .06 796 726.3 345.3 '-26.1 
28.50 3.56 4.52 0.87 8.95 .15 .04 802 727.4 344.1 .. 26.9 
29.00 3.47 4.65 0.89 9.01 .15 .04 803 728.5 342.9 -27.7 
29.50 3.57 4.76 0.90 9.23 ~15 .03 807 129.6 341.7 -28.4 
30.00 3.57 4.86 0.91 9.33 .14 .02 80a 730.7 340.5 -29.2 
39030.20 3.56 4.91 0.91 9.38 ·,17.14 .. 17.01 809 731.1 ;340,0 -29.5 
30.40 3.82 4.94 0.92 9.68 .13 .00 815 731.6 3a.~i6 -29.6 
30.60 4.51 4.97 0.93 ~0.47 .09 -16.97 831 732.0 339.1 .. gO.l 
30.80 4.83 5.01 0.93 10.17 .09 .96 833 732.5 338.6 -30.4 
31.00 6,69 5.'04 0.94 12.67 .02 .87 856 732.9 338.1 -30.7 
31.20 8.11 5.06 0.94 14.73 -16.95 .79 B80 1'33.4 337.6 .. 31.0 
:H.40 8.50 5.11 0.95 14.55 .96 .80 878 733.8 337.1 .. 31.3 
31.60 5.24 5.16 0.95 11.36 '-17.07 .91 840 134.3 336.6 -31.6 
31.8Q 5.19 5.19 0.96 11.34 ,07 .92 839 734.8 336.2 -H.9 
39032.QO 4.23 5.24 .0.96 10.44 -17.11 -16.96 826 135.2 335.7 ~32.2 
32.25 3.14 5.l? 0.96 9.37 .15 -11.01 809 735 •. 8 HS.l -32.6 
32.50 2.88 5.34 .0.91 9.l9 .1.6 .02 B08 736.4 3£1't.4 .. 33,0 
32.75 2.72 5.37 0.97 9,06 .17 .02 804 737.0 333.8 .. 3:3.4 
33,00 :l.66 5.43 {).98 . 9.07 .11 .02 805 737.6 333.2 -:U.8 
,l 33.25 
.2,29 5.48 0.98 8.75 .19 .04 799 738.2 332.6 -34.1 
33.50 l.n 5.54 0.99 8.26 .21 .06 790 738.8 332.0 -34.5 
33.75 1.16 5.57 0.99 7.72 .21t .09 780 739.4 3U.3 -34.9 
34.00 0.60 5'.61 0.99 7.20 .27 .13 769 139.9 330.7 .35.3 
34.25 0,24 5.66 1.00 6.91 .2~ .14 762 740.5 330.1 
-35.7 
34.50 0.30 5.70 1.00 .7,00 .28 .14 764 741.1 329.5 .. 36 .. 1 
34.75 0,46 5.75 1.00 1.21 .27 .12 769 741.7 328.8 ... 36.4 
35.00 0,,42 5.79 1.00 7.2.1 .27 .12 768 142.3 32B.2 -36.8 
35.25 2.22 5.83 1.00 9.05 .18 .01 805 742.9 327.6 -37.2 a 
1 35.50 2.08 5.89 t.OO 8.96 .19 .00 803 743.5 326.9 ",37.6 ,.~ 
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. ~ q 
1 l ). 
j, 
\' Table 3 (oant.) I , 
1 
1 1963 53A (Explorer 19) i 
~ 
-107 P 107 P 107p -107 i> i i MJD log Pe log Ps T .Z a 11'- a0 0 -00 S t a 1l' 11' • 
(OK) (Ion) (deg) (dog) 
, . 
i 39035.75 7..55 5.92 1.01 9.48 -17.17 "16.98 813 744.1 326.3 -38.0 36.00 3.64 5.97 1.01 10.62 .12 .93 832 744.7 32.5.6 -38.3 If. 36.25 2.79 6.00 1.01 9.80 .16 .9'1 81CJ 745.3 325.0 -38.7 36.50 1.33 6.02 1.01 8.36 .22 -17.04 79'+ 745.9 324.3 -39.1 36.75 1.30 6.07 1.01 B.38 .22 .04 196 146.5 323.7 .. 39.5 ~ 37.00 ·1.17 6.11 1.01 8.29 .22 .05 795 147.1 323.0 -39.9 
m 37.25 1.03 6.14 1.02 !l.l9 .23 .05 793 747.7 322.4 -40.2 I 37.50 0.73 6.18 1.02 7.93 .2't , .07 188 748.3 321.1 -40.6 ,~»O"'" I 37.15 0.73 6.20 1.02 1.95 .24 .07 790 748.9 321.0 -41.0 , 38.00 0.6.3 6.22 1.1>2 1.68 .25 .07 788 749.5 320.3 .. 41.4 ! 38,25 0.54 b.25 1.02 7.tll .26 .07 163 750.1 ~19.7 -41.8 I 
~ 38.50 0.$5 6.28 le02 7.85 .26 .06 783 750.7 319.0 .. 42.1 i 38.75 0.$6 6.31 1.02 7.U9 .26 .05 783 75t.3 319.3 .. 42.5 !! 
. ~ 39.00 0.58 6.32 l'e'D, 7.91 .26 .05 785 75h8 311116 .. 42.9 39.25 0.39 6.34 1.01 7.74 ,26 .07 784 752.4 316.9- -43.3 39.50 0.4l 6,,36 1.01 1,78 .26 .07 788 753.0 316.2 .. 43.7 ~ 39.75 0.43 6.37 1.01 7.81 .25 .01 790 753.6 315.5 ..,44.0 I I 40.00 0.15 6.39 1.01 7.55 .27 .09 784 754.2 314,,8 -44.4 ~ 40.25 0.18 6.40 1.01 1.59 .27 .08 187 754.7 314.1' -44.8 ~ 40.50 0.11 6.40 1.01 7.52 .27 .09 78.3 75S.3 31,3.4 .. 45.2 ~ 40.75 0.25 6.41 1.00 7.66 .27 .07 181 755.9 312.7 .. 45.5 ~ 41,00 0.39 6.41 1.00 7.80 .27 .0., 763 756.4 312.0 .. 45.9 ~ ~t 41.25 0.84 6.41 1.00 8.25 .25 .03 792 757.0 311.3 -46.3 ~ ~ 41.,50 0.88 6.40 1.00 8.28 .25 .02 792 757.6 310.5 -46.7 :n 
~; 41.75 0.52 6.40 0.99 7.91 .26 .05 788 758.1 309.8 -47.0 1'1 ~ 42.00 0.37 6.39 0.99 7.75 .27 .06 763 758.7 309.0 -47.4 
* 
42.25 0.12 6.37 0.98 7.47 029 .0'7 716 759a2 308.3 .. 47.8 ~ 42.50 -0,02 6.34 0.98 7.29 .30 .09 776 759,8 307.5 -48.2 1I 
~ 42.75 -0.2'7 6.32 O.9t1 7.03 .3l .11 775 76'0.3 306.8 -48.5 
~ 43.00 -0.40 6.:31 0.97 6.87 .31 .12 7'1' it 760.8 306.0 -48.9 ~i 43.25 -0.64 6.28 0.97 6.62 .33 .14 766 761,4 305.2 -49.3 
r1 43.50 -0.61 6.23 0.96 6.53 .34 .14 763 161.9 304.4 -49.6 3: 43.75 -0.69 6.20 0.96 6.27 .36 .16 755 762.4 30~.f? -50.0 
f 44.00 .. 1.11 6.17 0.95 6.00 .38 ,18 745 762.9 302.8 .. 50.4 44.25 -1.13 6.12 0.95 5.94 .38 .18 743 763,,4 302.0 -50.8 ~i 44.50 -1.24 6.07 0.95 5.79 .39 .19 739 764.0 301.2 
-51.1 ~ 44.75 -1.24 5.99 0.94 5.69 .40 .20 73!) 764.5 3aO.1t -51.5 ~ 
Ii 45.00 -1. 't5 5.95 0.93 5.43 .42 .22 722 765.0 299.5 -51.9 45,~25 -1.54 5.,1l8 0.93 5.26 .'t4 .23 707 765.4 298.1 -52.2 
45.50 -1.14· 5.79 0.92 4.97 .47 .25 685 165,9 297.8 .. 52.6 i 45.75 .. 1.62 5.73 0.92 5.02 .46 .25 694 766.4 296.9 -53.0 Ii ,. 46.00 -1.60 5.63 0.91 4.74 .48 .27 678 766.9 296.0 .. 53.3 
11 46.25 .. 1.67 5.54 0.91 4.77 .',8 .21 675 767.3 295.1 -53.7 I, 46.50 ... 0.01 5.44 0.90 6.34 .36 .14 756 767,8 294.2 .. 54,0 
f! 4.6.75 -0.17 5.33 Oc90 6.05 .38 .16 148 768.2 293.3 -54.4 
r 41.QO -O.H 5.22 0.89 5.78 .40 .18 135 768.7 292.4 .54.8 
.1 47.25 -0.60 5.09 0.89 5.38 .43 .21 712 769.1 291.4 -55.1 
j: 47.50 -0.95 4.96 0.88 4.89 .47 .25 6a3 769.6 290,5 ... 55.5 j 47.75 -0.89 4,82 0.88 4.81 .48 .26 686 710.0 289.5 -55.8 1 48.00 -0.83 4.68 0.87 4.72., .48 .27 692 770.4 288.5 -56.2 
,J 
! 48.25 -0.76 ,+.52 0.86 4,62 .49 .28 691 770.8 287.5 .. 56.5 
48.50 '-0,89 4.35 0.86 4.32 .52 .31 670 771.2 286.4 -56.9 
48.75 .. 0.80 4.18 0.85 4.23 .53 .32 670 771.6 285.4 -57.2 
49.00 -0.71 3.99 0.85 4.13 .54 .33 666 772,0 284.3 .. 57.6 
49.25 -0.62 3.79 0.84 't.Ol .55 .35 651 712,4 283.02 -57,9 :,., j 49.50 .. 0,42 3,5'7 0.83 3,99 .55 .35 653 772,8 282,1 -58,3 J 
49,15 -0.21 3.3;3 0.83 3.96 ,56 .35 646 713.1 281.0 .. 58.6 '1 
50.00 -0.09 3.09 O,H2 3,82 .57 .~6 623 f7h5 279.8 -58.9 i ., 
50.25 -0.07 2,85 0.81 3.59 .60 .39 ~93 173,9 278.6 ... 59.3 . ~ 
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1963 53A (Explorer 19) 
MolD -107 i? 
39050.75 1°·40 51.00 ;0.64 








53,50 ~.48 53.-'5 .50 
54.00 3.42 
54.~5 I ~.46 54.~O .• 40 
54,1: 5 a.45 
55.QO 3.51 









































107 i? 8 107p -107p t It 
<.38 0.19 3,56 
2.13 0.78 3.55 
1,67 U.n 5.:n 
1.62 U.76 6.09 
1.38 O • .,!) 5.38 
1.0b 0.74 5.15 
0,62 0.73 4.95 
0.56 U.73 4.67 
0,27 0,72 4.36 
0.00 0.71 4.07 
0.00 0.70 4.07 _ 
O~oo 0.69 4.17 
0.00 0.68 4.18 
0.00 0.66 4.08 
0.00 0.65 4.11 
0.00 0.64 4.04 
0.00 0.63 4.08 
o~oo 0.62 4.13 
0.00 0.61 4.39 
0.00 0.60 5.08 
0.00 0.59 6.17 
0.00 0.58 A.61 
0.00 0.56 8,30 
O.OQ U.55 6.88 
0.00 0.54 6.49 
0.00 0.53 6.40 
O.ClO 0.51 6,41 
0.00 0.50 5.81 
0.00 0.49 6.13 
0.00 0.4', 6.24 
0.00 0,46 6.77 
0.00 0,45 6.59 
0.00 0.44 6.50 
0.00 0.43 6.11 
0.00 O.4l 5 •. 61 
0.00 0.40 5.52 
0.00 0.39 5.54 
0.00 0.38 5.56 
0,,00 0.37 5.38 
0.00 0,35 5.39 
0.00 0,34 5.51 
0.00 0.33 6.24 
0.00 0.31 6.66 
0.00 0.30 6.27 
0.00 0.29 6.19 
0.00 0.27 5.49 
0,00 0.26 4.99 
0.00 0.25 4.81 
.. 0.00 0,24 4.83 
0,00 0.22 4.84 
0.00 0.21 5.07 
0.00 0.20 5.09 
0.00 0.19 5.21 
O.UO 0.17 5.22 
0.00 0.16 ~.2lt 
0.00 0,15 5.46 
O.llO 0,14 5.28 
0.00 0.14 5.41 
0.00 U •. 13 5.23 
0,00 0.12 5.35 
Table 3 (cont.) 
log Pc log Ps '1' 1T z (l 1T-a0 
(OK) (km) (deg) 
-17.60 -17.39 599 774.5 2'76.1 
,61 .39 601 774.9 274,8 
,43 .20 730 175.2 213.5 
.38 .14 758 775,5 272.2 
.43 ,20 733 775,8 270,8 
.44 .23 730 776.1 269,4 
.46 ,25 726 776.4 267.9 
.49 ,27 703 776.6 266,4 
.52 .29 664 716.Q 264,9 
.55 .32 642 777.2 263,3 
.55 .33 665 777 fII 4 261.7 
.54 .32 675 771.7 260.0 
.53 ,32 677 777.9 258.2 
.55 .33 665 778.1 256.4 
.54 ,32 665 778,4 254.6 
.55 .33 661 778.6 l52.7 
,55 .32 670 770,8 2SQ.7 
.54 .32 632 779.0 248;6 
.52 .29 691 779.1 246.5 
.46 .21 71 8 779.3 244.4 
.38 .11 763 779.5 242.1 
.24 -16,96 829 779.6 239.8 
.26 .97 822 779.8 23'7,4 
.34 -17 .05 783 779.9 2.34.9 
.37 .07 766 780.Q 232.4 
.38 .07 764 780.1 22.9.8 
.37 .07 765 780.3 227,1 
.41 .12 746 780.4 224.4 
.39 .10 762 780.4 221.6 
.38 .09 764 78Q,5 216.7 
.35 .05 783 780.6 215.8 
.36 ,07 '779 780.7 212.9 
.36 .08 778 780.7 209.', 
.39 .11 765 780,8 206.9 
.43 .14 742- 780.8 203.8 
.43 .15 743 780,8 200.8 
.42 .17 758 780,9 197.8 
.42 .16 159 180.9 194.8 
.44 .17 746 780.9 191,8 
.44 .17 746 780,9 188.8 
.43 ,IS 748 780.9 185.S 
.3B .10 775 780.8 183.0 
.36 .06 764 780,8. 180.1 
.36 .08 768 76Q.8 177.3 
.~9 .09 767 780.7 174.6 
.44 .14 739 780,7 172.0 
.41 .19 720 780.6. 169.4 
.48 .22 120 780.5 166.9 
.48 .23 729 780.4 164.5 
.48 ,22 722 780.3 162.1 
.4'7 .19 723 780.2 159.8 
.47 .18 716 780.1 151.6 
.46 .17 730 780.0 155.4 
.45 .18 7H 779,9 153.3 
.45 .18 736 779.8 151.3 
.43 .16 750 779.,6 149.3 
.45 .18 745 779.5 147.4 
.44 .16 145 779.3 145.6 
,45 .18 739 '779.2 143.8 
,44 .18 753 779.0 142.1 
118 
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I I 1 Table 3 (cont. ) . i , i t[ ! 1963 53A (Explorer 19) f I, II' 
-107 P 107p 107p -107p log Pe log P T 0 -0 fl i MJD Z (l'!l'-(l0 
". ij ; s t a B '!I' '!I' 0 I (OK) (kro) (deg) (deg) l ft : ii: ij i 39065.75 5.16 0.00 0.12 5.28 -17.45 -17.18 747 778.8 140.4 -58.5 
.i i i r: 
I: 
66.00 5.08 0.00 0.11 5.19 .46 .18 136 778.7 138.8 .58.1 
66.25 5.11 0.00 0.10 5.21 .46 .17 734 778.5 137.2 -57.6 
i ~ ; 66.50 5.14 0.00 0.10 5.24 .45 .18 742 778.3 135.7 
-5"' .1 { , 66.75 4.96 0.00 0.09 5.05 .47 .19 731 7"/8.1 134.2 -56.7 
61.00 ·4.99 0.00 0.09 5.08 .47 .19 730 777.9 132.7 .56.2 
61.25 5.12 0.00 0.08 5.Z0 .45 .18 742 711.6 131.3 -55.7 
67.50 5.35 0.00 0.08 5.43 .43 .17 758 711.4 129.9 -55.2 
67,75 5.38 0,00 0.07 5.45 .43 .17 761 711.2 128.6 .54.7 
i. 68.00 5,n 0.00 U.O"l 5.78 .40 ,IS 775 777.0 127.3 -54.2 
~w' • 68,25 5.94 0.00 0.06 6.00 .39 .12 113 116.7 126.0 -53.8 
68.50 5.76 0.00 0.06 5.82 .42 .11 758 776.5 124.8 -53.3 
68.75 5.69 0.00 0.05 5.74 .42 .12 756 776.2 123.5 -52.8 
i! 
, , 69.00 6,12 0,00 0.05 6,17 .38 .10 778 776.0 122.3 -52.2 
~ ! 69,25 7,17 0,00 0.05 7.22 .31 .04 813 775.7 121,2 -51,7 , 
A . 69.50 8,01 0,00 0.04 8,05 .27 -16.99 830 775.4 120.0 -51,2 , 
. l 69.75 8.24 0,00 0.04 8.28 .26 .96 830 715.1 118.9 -50.7 
g I 70.00 10.00 0.'00 0.04 10.04 .18 .86 858 714,9 117.8 .50,2 
H : ,70.25 8.59 0.00 0,03 8.62 .25 .91 832 774.6 116.7 -49.7 
D i 70.50 7.59 0.00 0.03 7.62 .30 .98 810 714.3 115.6 -49,,2 n i 
r 70.75 7.10 0.00 0.0:; 7,13 .33 -17.03 801 774.0 114.6 .48.7 71.00 8.14 O,tlO 0.02 8.16 ,27 -16.97 825 773.7 113.6 -48.1 1\ I 71.25 9.08 0,00 0.02 9.10 .23 .91 842 773.4 112.6 .47.6 
" i ~ : 71.~0 9.20 0.00 0.02 9.22 .22 .91 845 773.0 111.6 -47.J. ~ : 71.75 6.97 0.00 0.02 6.99 .33 -17.04 798 772.7 110.6 -46.6 
~ 72.00 6.68 0.00 0.02 6.70 .35 .06 793 772 .. 4 109.6 ,.46,0 72.25 6.60 0.00 0.01 6.61 .36 .07 791 772.1 108.7 -45.5 
72.50 6.51 0,00 0.01 6~52 .36 .08 791 77107 107.6 -45.,0 
72.75 6.53 0.00 0.01 6.54 ,36 .08 791 771.4 106.8 ... 44.5 
73.00 6.54 0.00 0.01 6.55 .36 .07 788 771.1 105.9 -43.9 
r 73.25 6.15 0.00 0.00 6.15 .39 .09 773 770.7 105.0 .. 43.4 
73.50 5.95 0.00 0.00 5.95 .40 .11 767 770.4 104.1 -42.9 
73.75 5.97 O.Ou 0.00 5.97 .40 .13 771 770,Q 103.3 -42.3 
74.00 5.88 0.00 0.00 5.88 .40 .14 770 769.') 102.4 -41.8 
74.25 5.68 O.Ol) 0.00 5.68 .41 .16 765 769.3 101.5 .41.3 
74.50 5.59 O.UO 0.00 5.59 .42 .17 762 768.9 100.7 .. 40.7 
74.75 5.50 0.'00 0.00 5.50 .43 .17 758 768.6 99.8 -40.2 
75.00 5.40 0.00 0.00 5.40 .44. .18 754" 768.2 99.0 -39,7 
7!).25 5.33 0.00 0.00 5.33 .44 .18 750 767.8 98,2 -39.1 
75.50 5.35 0,00 -0.01 5.34 .44 .18 750 767.4 97.4 -38.6 
75.75 5.36 0.00 -0.01 5.35 .44 .18 748 767,1 96.6 -38.0 
76.00 5.59 0.00 -0.01 5.58 .43 .15 755 766.7 95.S -37.5 
76.25 6.02 0.00 -0.01 (:!.01 .39 .12 771 766.3 9500 -37.0 
76.50 6.14 0.00 -0.01 6.13 .38 .12 779 765.9 94.2 .~604 
76.75 6,16 0.00 -0.02 6.14 .38 .11 776 765.5 93.4 .. 35.9 
77.00 5.98 0.00 -0.02 5.96 .40 .12 769 765.1 92.6 .. 35.3 
77.25 6.20 0.00 .0.02 6.18 .38 .10 775 764.7 91.6 -34.8 
77.50 6,43 0.00 -0.02 6.41 .37 .09 "(82 764.4 91.1 -34.3 
77.75 6.66 0.00 .0.02 6.64 .35 .08 190 764.0 90.3 -33. 'f 
78.00 7.20 0.00 .0.02 7.18 .32 .03 802 763.6 89.6 -33.2 
78,25 7.43 0.00 .0.02 7.41 .30 .02 808 76302 88.8 -32.7 
78.50 1.14 0.00 .0.02 7.12 .32 .06 803 762.8 88,1 -32.1 
78.75. 6.56 0.00 -0.03 6.53 .35 .10 787 762.4 87 •. 3 -31.6 
79.00 6.38 0.00 -0.03 6,35 .36 .11 781 762.0 86.6 .. :U.O \: ; 79.25 6~.'+1 0.00 -0.03 6.38 .36 .11 781 761.6 85.9 .. 30.5 
79,50 6,43 0.00 _0.0,+ 6.39 .36 .11 783 761,2 S5.2 -30.0 
79.75 6.05 0.00 -0.04 6.01 .38 .15 774 760.8 84.4 .. 29,4 
80.00 5.17 0,00 -0.04 5.73 .41 .17 762 760.4 8;h7 .. 28.9 
80.25 5,80 0,00 -0.04 5.76 .40 .16 763 759.9 83.0 -28.3 
i ~ 80.50 5.73 0.00 -0.04 5.69 .41 .17 761 759.5 82.3 .. 27.8 
. ~ t : 119 
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Table 3' (cont. ) 
1963 fi3A (Explorer 19) 
.. 
i MJD _10




T z !lo'lf "'!lo0 (, -6 s t a 'If 'If 0 
("K) (lan) (deg) I (deg) 
{ i I 
. I: 39080.75 5.65 0.00 -0.04 5.61 -17.41' -17.18 759 759.1 81.6! 1-27.3 II i 81.00 5.79 0.00 -0,04 5.75 ,40 .17 764 758.7' 80.9i i-26.7 
'.1 '81.2,5 5.92 O.(JO -0.05 5.87 .39 .15 766 758e3; 80.2 '-26.2 81.50 6.1S 0.00 _0.05 b.10 .38 .13 171 757.Q 79.5 -25.7 ~ j[ , 81.75 6,39 0.00 -0.05 b.34 .36 .12 779 757.5 78.8, ,-25.1 ~! i 82.00 6.52 0.00 -0,05 6.47 .35 .12 785 757.1 78.1 -24.6 clC!.ZS 6.55 0.00 -0.06 6.49 .35 .10 783 756. 7~ 1754 -24.0 I ~ . 82,.5b 6.58 O~()O -O.Ob 6.52 .351 .10 784 756.3 76.7 -23.5 ,.! 82.7~ 6.51 O~OO -0.06 6.45 .35: .11 783 755.9 16.1, -23.0 p; --'''~ ! B3.00 ~.6't Q,OO -0.06 6.58 .34 .09 786 755.5 75.4! -22.4 iii 83.25 4·77 0.00 -0.06 6.71 .33, .OB 790 755.1 74.7! :-21.9 
I ~ t , 83.50 ~.42 0.00 -0,06 1.36 .291 .03 807 754.7 74.01 ;-21.4 
-I ' 
,191 t! i 83.75 9.18 0.00 _0.06 9.12 -16.93 842 754.3 73.4 -20.8 
n 84.00 7.99 0.00 -0.06 7.93 .251 -17.00 819 753.9 72.71 ' .. 20.3 
i! 84.2~ 8.63 0.00 -0.06 8.57 .22' -16.96 832 753.6 n.oi -19.7, 
> il 84.5b 8.66 0.00' -0.06 8.60 .21 .95 834 753.2 71.3 -19.2 
'I i 84.7p ~.B9 0.00 -0.06 8.83 .20 .94 838 752.8 70.7 -18.7 ~I ; 85.09 ~.33 0"00 -0.06 9.27 .18 .93 845 752.4 70.0 -!tiel ,85,2f; 8.23 0.00 -O.q9 8.17 .24 .98 825 752.0 69.4 -17.6 f1 i d5.50 7.65 0.00 -0.06 ' -,.59 ' .27 -17.02 813 751,6 68.7 -17.1 Ii; 
11. 85.7f; 7.27 0.00 -0.06 7.21 .29 .05 803 151.3 61hO -16.5 l! ! 86.00 6.78 0.00 -0.06 6.72 .32 .09 791 750.9 67.4 -16.0 
I' ' 86.25 6.50 0.00 -0.06 6.44 .34 .11 783 750.5 66.7 -15.5 tl Ii' 86.,50 6.33 0.00 -O~Q6 0.27 .35 .12 778 750.1 66.1 -14.9 
il' 86.75 6.25 0.00 -0.06 6.19 .35 .14 776 749.8 65.4 -14.4 r{ i 
It; 87.00 5.87 0.00 -0.06 5.81 .38 .17 764 749.4 64 .• 8 .. 13.9 f i ~ 87.25 5.18 0.00 -0.06 5 •. 1.2 .43 .22 737 149.1 64.1 -13.3 tI' 87.50 4.69 0.00 -0.06 4.,03 . .48 .27 713 748.7 63.5 .. 12.8 
r: 87.75 5.33 0.00 -0.06 5.l7 ' .42 .22 745 748 •. 3 62.8 -12.3 it 
" 88.00 5.97 0.00 -0.06 5.91 .37 .17 768 748.0 62.2 --11.7 }1 88.25 6.71 0.00 -0.06 6.65 .32 .11 189 747.6, 61.6, -11.2 ;'1 
Ii 88.50 6.63 0.00 -0.06 6.57 .32 .11 787 747.3! 60.9: -10.7 11 ! !! : 88.75 6.34 0.00 -0.06 6.28 .34 .13 779 747.0i . 60.3 ... -10.2 }l i 
~. i 89.00 6.26 0.00 _0.05 6.21 .34 .14 I 777 746.6 59.6 -9.6' !i' 89.25 6.28 0.00 -0.05 6.~3 .34 777 746.3 59.01 -9.1' P! .14 
89.50 6.20 0.00 -0.05 6.15 .35 .15 775 746.0 58.4! -8.6 
89.75 6.32 0.00 .. 0.04 6.28 .34 .14 , 779 745.7 57.71 .. 8.0 
90.00 6.85 0.00 -0.04 6.Bl .30' .09 794 745.3 57.1i "'7.5 
90.25 7.07 -0.p1 -0.04 7.02 .28 .08 799 745.0 56.5 -7.0 
90.50 7.08 -0.02 -0.04 1.02 .28 .08 798 744.7' 55.8 -6.5 
90.75 1.00 -0,03 -0.03 6.93 .29 .09 796 744.4, 55.2 .. 5.9 
91.00 7.01 ~0.!()5 -o.ch 6.93 .29 .09 796 744.1 54.6 -5.4 
~ , ' 91.25 6.92 -0.0'7 -0.02 6.83 .29 .10 794 743.8 53.9 -4.9 
! ; 91.50 7.04 -0.08 -O.O? 6.93 .29 .09 797 743.5 53.3 -4.3 
<H.75 6.94 -0.09 -0.01 6.84 .29 .10 795 743.3j 52.71 -3.8 
92,00 7.06 -0.09 -0.01 6.!95 .28 .08 '798 743.0, 52.1 .. 3.3 
92.25 7.27 -0.1L O~\?O 1.16 .27' .07 803 H2.7! 51.4 "'2.8, 
92.50 7.17 .. 0.11 0.00 7.07 .271 .09 801 742.41 50.8 -2.2 
92.75 7.06 -0.12 P.Ol 6.97 .281 ,09 799 742.2 50.2 -1.7 
93.00 6.9~ .. 0.12 0.01 ·6.88 .281 .09 , 797 741.9 49.6, -1.2 
93.25 7.19 ... 0 .12 0.02 7.10 .27 .08 803 741.7 48.9 -0.7 
93.50 7.30 :-0.13 0.02 7.19 .26 .07 805 741.4 48.3 -0.2 .. 
93.75 7.30 . ~0.13 0.03 1.20 ' .26 .07 805 741.2 47.7; 0.4 
9't.OO 7.49 -0.13 0.04 7.31 .25 .06 808 740.9 47.1 0.9 {~ , 94.25 7.59 -0.14 0.04 7.40 .25 .06 809 140.7 46.4 1.4 ~ ~ ,'; 94.50 7.80 -0.14 0.05 .7.72 .23. .04 816 740.5 45.8 1.9 
3909.4,60 8.56 -0.14 0.05 8.47 .. 17.19 -l1.iti 830 740.4 45.6 2.1 
94.80 8.39 -0~13 0.06 8.33 .19 .43 831 740.2 45.1 2.6 i 
95.00 10.31 -0.12 0.06 10.25 .09 .35 864 740.1 44.6 3.0 .~ 
. ~ 
~ 120 " , 
\ 
. 
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1 Table 3 (cont. ) 
1 
1 1963 53A (Explor~r 19) 
-107 P 107p 107p _107p I MJD log Pe log Ps T z a 1T -a0 6 -60 s t a 1T 1T • (OK) (Ian) (deg) (deg) l \ 39095.20 12.06 -0.09 0.07 12.03. 1"17.02 -17.28 886 739.9 44.1 3.4 
\1 95.-'+0 8.54 "0.0!l 0.08 8.57 I .18 .42 835 139.7 43.6 3.8 ~ 95.60 11.0,} -0,01 0.00 11.16 .06 .30 87Z 739.(l 43.i 4.2 95.80 13.16 0.01 0.09 13.26 :.16.98 .24 900 739.~ 42.6 4.6 
!I 9f!.OO 13.31 0.05 0.10 13.46 .97 .23 904 739.3 42.1 5.1 
l! 96.20 ·10.58 0.11 0.10 10.78 -17.06 .33 872 739.~ 41,t, 5,5 F II 96.40 9.29 0.16 O.H <;.56 .12 ,38 853 739·9 41'1 5.9 il 96.60 8.80 0.21 0.11 9.12 .15 .39 844 738.9 40. 6,3 II i 
ll.12 
I 
II 39096.75 9.15 0.26 9,,53 .. 17.13 .. 17.37 849 738.~ 40.2 '6.6 
~-'!j 97,00 8.00 0.34 0.13 8~47 .18 .42 831 738,~ 39,6 7.1 97.25 7,37 0.42 0.13 7.92 .21 .44 820 738,5 39.0 7,6 £. 97.50 1.35 0.51 0.14 8.00 ,21 .43 820 738.3 38,4 8.2 " H 
Ii 91.75 1.12 0,61 0.15 7,88 .21 .43 811 738.2 37.8 8.7 
I: 98.00 1.20 0.68 0.16 8,04 .20 .43 821 738.g 37,2 9,2 l:' 98.25 7.27 0.16 0.17 0.20 .19 .43 824 737. 36.5 9.7 
n 98.50 1.45 0.B5 0.18 8.48 .18 .42 830 737.8 35.9 10.2 
'r! 98 .75 7.83 0~95 0.19 B.96 .15 .40 840 137.7 35,3 10.7 1: 99.00 8.30 1:.04 0,20 9.55 .12 .38 851' 737.6 34·7 11.2 !I 
H 99,25 7.55 1:,10 0.21 B,87 .1'6 .40 83B 737.5 34.1 11.8 
11 99.50 7.01 1:.21 0.22 8.43 .18 .41 827 737.4 33.5 12.3 ti 99.75 6.76 1.29 0.23 B.29 .19 .41 824 737.3 32.9 12.8 l: 
H 39100.00 6.42 1.38 0.23 8.02 .20 .42 819 737.2 32.2 13.3 f[ 00.25 5.96 1.47 0.24 7.68 .22 .44 812 737.1 31.6 13.8 il 
II 00.50 5.71' 1.58 0.25 7.54 .23 .45 809 737.1 H.O 11t.3 ii 00.75 5.57 1.66 0.26 7.49 .23 .45 807 737.0 30.4 14.8 t1 I' 01.00 5.52 1.76 0,27 7.54 .23 .45 808 737.0 29.8 15.3 }: 01.25 5.67 1.84 0.28 7.79 .21 .44 814 736.9 29.2 ~5.8 
Ii 01.50 5.82 1.92 0.29 13.03 .20 .43 819 736.9 28.6 16.3 [i 01.75 5.91 2.0~ 0.30 8.29 .19 .41 824 736.9 27.9 16.9 
02.00 5.91 2.1Q 0.31 B.32 .18 .40 82.4 736,8 27.3 17.4 
02.25 5.85 2.21 0.32 8.38 .18 .39 825 736.8 26.7 17.9 
02.50 5.99 2.30 0.33 8.62 .17 I .38 829 736,,8 26.1 18.4 
02.75 6.03 2.39 0.34 8.75 .16 .38 831 736.8 25.5 18.9 
03.00 5 .• 86 2.47 0.35 8.68 .17 .39 830 736.8 24.9 19.4 
03.25 5.99 2.56 0.36 8.92 .15 .39 835 736.8 24.3 19.9 
03.50 5.82 2'~65 0.38 8.85 .16 .39\ 833 736.8 23.6 20.4 
03.75 i5.95 2.73 0.39 9.07 .15 .38 837 736.9 23.0 20.9 
04.00 ~6 .18 2,83 0.40 9.40 .13 .36 842 736.~ 22.4 21.4 
04.25 6.30 2.93 0.41 9.64 .12 .34 845 736.9 21.8 21.9 
04.50 6.12 3.03 0.42 9.56 .12 .34 844 737.p 21.2 22.4 
04.75 :6.34 3.1~ 0.44 9.90 .11 .33 849 737.p 20.6 22.9· 
05.00 .6.35 3.1a 0.45 9.99 .10 .34 852 737.1 20.0 23.4 
05.25 ·6.57 3.2~ 0.46 10.32 .09 .33 858 737.1 19.3 23.9 
05.50 .6.99 3.31: 0.47 10.B3 .07 .30 863 737.2 18.7 24.4 
05.75 ~.58 3.4'$ ,0.48 10.54 .08 .31 858 737.3 18.1 24.9 
06.00 6,59 3.56 0.50 10.65 .08 .30 860 737.4 17.5 25.4 
06,25 6.38 3.67 0.51 10.56 .08 .31 859 737.5 16.9 25.9 
06.50 6.18 3.76 0.52 10.46 .09 ,31 857 737.6 16.3 26.4 
06.75 6.07 3.84 0.53 10.44 .09 .31 856 737.7 15.7 26.9 
07.00 6.06 3.91 0.55 10.52 .08 .31 857 737.8 15.0 27.4 
07.25 5.34 4.00 0.56 9.90 .11 .33 847 737.9 14.4 27.9 
'oc. 07.50. 4.50 4.10 0.57 .9 .•.. 11 .14 .36 835 738.0 13.8 28.4 
07.75 i4 ,28 4.19 0.58 . 9~06 .15 .36 832 738.2 13.2 28 .• 9 
08.00 3.75 4.2~ 0.59 8~62 .17 .37 824 738.3 12.6 29.4 
08.25 3.63 4.36 0.60 8.59 .17 .36 824 738.4 12.0 29.9 
08.50 3.29 4.44 0.61 8.34 .18 .37 819 738.6 11.3 30.4 
08.75 3.06 4.54 0.63 8.23 .19 •. 31 816 738.7 10.7 30.9 
09.00 2.72 4.62 0.64 1.99 .20 .39 810 738.9 10.1 31.4 j 09.25 2.48 4.73 0.65 7.86 .21 .40 807 739.1 9.5 31.9 
121 1 





~-,., I ~r.",.rJ.: _ .':'" .~ .. L.l.Jo,_·.,.:;_._ . ,"..iI..:. ~. ::- _"-..;-,,. . "' . '~. :::""":_-;"'"'~~'_!::.:'C~.cL:1.iL~J,~_~.':-"~~*"· -j- ~.,: :-~~~~_;!..: ..... ,-.i..1.':'_~-.:....-~J~~ __ ",::":':i..:.,:,.:-."'::"'T_.-
-, .... ~.- .~- ~ .,- -
. "' \: . 1 .... 
:2~~""'''''''''C~''''~'T'''''''''''''''-~'::"'7--''''-'''''---':''''''''''-,r;-----,---~-...-.--;-,= . ..,....----.:'=,,,-.~. ", ~t ,." ,~,."""z;;", '_w ~~c~ ~w •. ~=-,~.~.-:~~~-~.-.=.-.~~r'<---'- ,----
. 1 
_ ~ .... ,jjJ'!!t.,,:,· ,-"*_,,~,, , 
Table 3' (cont.) 
1963 53A (Explorer 19) 
:[ 
-107 P 107 P 107p _107p log P
e 6 -60 
1. MJD log P
s 
T a rr- a0 ~ ! B t Ii 1T Z 1T • 
.! I (OK) (lilll) (deg) (deg) 1 i 
11 39109.50 2.24 4.l11 0.66 7.H .. 17.22 -17 .40 804 739.2 8.9 32.4 1'< ! I }i 09.75 1.79 4,89 0.67 7.35 .24 .41 795 739.4 B.3 32.9 
) 7 10.00 1.34 4.96 0.66 6.98 .26 .43 786 739.6 7.6 33.3 I' .. ~ il 10.25 1.08 5.07 0.69 6,84 .27 .44 781 739.8 7.0 33.8 II 10.50 1.03 5.15 0.70 6.88 .26 .44 782 740.0 6,4 34.3 ,\ q 10.75 0.98 5.24 0.12 61.94 ,26 .43 783 740.2 5.8 34.8 i! 
U 11.pO 0.92 5.33 0.73 6.98 .26 .43 785 740.4 5.2 35.3 
: iI 11.25 1.06 5.37 0.74 71.17 .25 .47. 790 740.6 4.5 35.8 
~. ii 11.50 1.30 5.47 0.75 7.52 .23 .40 7e3 740.8 3.9 36,3 ,U 11 e 75 1.23 5.55 0.76 7.54 .23 .40 ' 797 741.0 3.3 36.8 ,,-. 1·1 
H 12.00 1.37 5.62 0.77 7.76 .21 .39 802 741.2 2.7 37,3 
n 12.~5 . 1.70 5.70 0.78 8.18 .19 .36 813 741.4 2.0 37.7 :: 
i! 12.50 2.24 5.7tl 0.79 8.81 • 16 .34 . 823 741.7 1.4 38.2 H 
12.75 2.97 5.83 O.BO 9.60 .13 837 741.Q 0.8 38.7 ' '\ I, .32 r 1i 'I 13.00 4.21 5.90 0.61 1°1. 92 .08 .27 8!)8 742.2 0.2 39.2 l_ . 'I 
• tl 13.25 4.74 5.98 0.82 11:.54 .05 .24 867 742.4 359.6 39.7 
; ~ 13.50 3.31 6.04 0.83 10.19 .10 .28 847 742.6 358,9 40.2 II 
11 13.75 1.89 6~11 0.84 B.B3 .16 .32 825 742.Q 358.3 40.6 !' ., 
14.00 1.79 6.1u 0.85 B .. 82 .16 .32 824 743.2 357 •. 7 41.1 ,. i; 
Ii 14.25 1.27 6.25 0.86 8.39 .1'9 .35 812 743.4 357.1 41.6 \. 14.~O 1.06 6.31 0.87 8.24 .19 .35 811 743.7 356.4 42.1 J: I 14 .;75 1.17 6.44 0.88 8.50 .17 .32 819 744.0 355.8 42.6 
n 15.pO 1.0U 6.51 0.89 8.48 .111 .33 815 744.2 355.2 43.0 
" 
., 15.25 1.10 6.50 0.90 8.58 .17 .33 817 744.5 354.5 43.5 
,. 15.50 0.51 6.64 0.91 8.06 .20 .34 807 744.8 353.9 44.0 " 
" 
" 15.75 0.12 6.72 0.91 7.75 .21 .36 799 745.1 353.3 44.5 ~' 
39116 • .0.0 ~D.26 6.79 .0.92 7.45 -17,23 -17.37 792 745.4 352.6 45.0 
16.5.0 -.0.35 6.93 0.93 ' 7.51 .23 .37 790 745.9 351.4 45.9 
11.0.0 -.0.46 7 • .05 0.95 7.55 .23 .38 788 746.5 350.1 46.9 
17.50 ... 0.60 7.17 0.96 7.52 .22 .36 79.2 747.1 348.8 47.8 
18 • .0.0 -.0.87 7.29 0.97 7.40 .22 .36 792 747.8 347"6 48.8 
18.50 ... .0.92 7.43 0.98 7,49 .22 .35 792 748.4 346.3 49.7 
19'.00 
-.0.75 7.54 0.99 7.77 .22 .35 791 749.0 345.0 5.0.6 
19.50 -0 .• 50 7.64 1.00 8.14 .20 .34 798 749.7 343.7 51.6 
2.0.00 O.Ol 7.75 1.0.1 8.77 .16 .29 819 150.3 342.4 52.5 
2.0.50 0.64 1'.85 1.02 9.51 .13 .26 831 751 • .0 341.1 53,5 
21.bO .0.53 7.95 1.02 9.49 .13 .26 828 751.6 339.8 54.4 
21.50 -0.01 8,03 1.03 9 • .05 .15 .21 821 752.3 338.5 55.3 
22.00 .0.10 8.12 1.04 9.27 .14 .26 825 752.9 337.2 56.3 
22.50 0.29 8.20 1.04 9.53 .13 .26 828 753.6 335.9 57.2 
23.00 ,0.21 8.28 1.05 9.54 .13 .25 829 754.3 334.6 58.1 
23c- 50 '0.~2 8.33 1.06 9.27 .13 .25 826 755 • .0 333.2 59.1 
24.00 iC.~7 8 .• 40 1.06 9.2.9 .13 .25 826 755.6 331.9 60 • .0 
24.50 iO.~7 8.44 1.07 8.94 .15 .26 819 756.3 330.6 60.9 
25.0.0 -'0.99 8.50 1.07 8.58 .16 .26 814 757.0 329,2 61.8 
25.50 -1.23 8.54 1.08 8.40 .16 .27 811 757.7 327,9 62.7 
26.00 -1.36 8.61 1.08 8.33 .17 .27 810 758.3 326.5 63.7 
26.50 -1,,44 8.62 1.08 8.26 .17 .26 809 759.0 325.1 64.6 
3912f.1.75 -1.39 8.63 1 • .08 8.32 -17.16 -17.26 812 759.3 324.4 65.0 j 
27.00 -1.18 8.64 1.08 8.54 .15 .25 817 759.6 323.7 65.5 t 27.25 -.0.98 8.65 1.08 8.75 .15 .24 816 76.0.0 323 • .0 65.9 
27.50 -1.08 8 .• 66 1.Os 8.66 .15 .25 812 76.0.3 322.3 66.4 .~~ 27.75 -0.98 8.67 1.08 8.78 .14 .24 818 760.6 321,6 66,8 2.8.0.0 -0.77 8.68 1.08 8.99 .13 .23 822 761.0 320.9 67.3 ~ 28.25' ... 0.77 8.69 1.08 9 • .01 .13 .23 821 761.3 nD.2 67.7 
28.50 -.0.66 8.69 1.08 9.11 .12 ,22 827 761.6 3t9.S 68.2 j 28.15 -0.66 8.69 1.08 9.11 .12 .21 830 761.9 318.8 68.6 ~ 29 • .0.0 -0 •. 86 8.7.0 1.08 8.92 .13 .22 823 762.2 3!iS.0 69.1 "l 
l 











































































































































































































































































































0.15 -0.06 5.63 
0.05 .0.07 5.72 
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Table 3' (cant.) . :1 ; 'I 





MJD _107 P 107 P 107p _107 P log P
e log Ps T11' 6 -6 ~\ ~ .I s t a z (111'-(10 
'II' 0 ~. ! (OK) (km) (deg) (deg) ~ . 
U 39155.15 5.7,2 -0.03 -0.09 5.60 -11.31 -1"1.37 734 775.6 141.5 92.0 56.g0 ~.80 -0.13 -0.10 5.:>8 .31 .31 733 775.5 139.1 91.6 I, 56.25 5.86 -0.21 -0.12 5.55 .31 .37 734 775.3 137.9 91.2 'I 56.5\0 5.95 -0,30', -0.13 5.52 .. 31 .37 733 775.1: 136.2 90.8 j, 56.15 6.13 -0.39 -0.15 5.59 .3f .37 736 775.0 134.5 90.3 , \ } S7.0p , 6.09 
-0.45 -U.16 5.48 .32 .38 731 774.8 132.9. 89.9 I, i i 51.25 6.25 
-Oi!i4 -0.17 5.55 .31, .3
1
7 734 774.6 131,3, 89.4, 
I' 
'" }i 57.50 6.31 -0.61 -o.~u 5.53 ,32; .38 733 774.4 129.8 89.0 tl i I 57.115 6.27 -0~67 -o.~o 5.-40 .33 .39 129 774.2 120.3 88.5 t ., j I 58.00 6.43 -0.74 
-0 •• 1 5.48 .32 .38 733 774.0 126.9 88.0 f.:-:n 58.25 J1e48 -0.81 -0.23 5.44 .32 .38 732 773.8 125.4 87.6 fl I! ~ J; 58.50 6,42 -0,65 
-0.Z4 5,3.3 " 
.33 .39 727 173.6 124.1 87.1 ·i 58.15 6,.57 +-0.91 -0.25 5.41 
.33 .3~ 730 773.4 122.7 86.6 
., 
': 1'i 59.00 6'.82 
-0.95 
-0.27 5.60 .31 .37 738 773.2 121.4 86.1 I I 59.25 6.86 -1.00 
-0.28 5.58 .31 .38 738 173.0 120.1 85.6 
I' }i 59.50 7.00 '!'1.04 
-0.29 5.67 ,31 
.37 741 712.7 118.9 ' 85.1 i, jl 59.75 6.94 -1.07 -0.31 5,56 
.32 .38 731 H2.S 117.7 84.6 I ,i . I. 60.00 7.08 -1~1~ -0.32 '5.63 .32 .39 729 772.2 116.5 84. J, II 60.25 7.11 -1.15 -0.34 ,5.63 .32 .39 729 172.0 115.3 83.6 .\ If; 60.50 7.15 -1.17 -0.35 $.63 .3'2 
.39 732 171.7 114.2 83.1 Ii 60~15 7.49 -1.19 -0.3~ 5.94 .29 
.3t>1 147 171.5 113.1 62.6 ,I d 61.00 1.73 -1.20 
-0..31 6.16 .28 .35; 754 771.2 112.0 82.1 I' j'i 61.25 8.17 -1.22 -O.3~ p.57 .25 .33 767 170.9 110.9 81.6 II ~j 61,50 8.61 -1.~4 -0.39 6.98 .23 .30 182 770.6 109.8 81.1 61.15 8,74 
-1.24 -0.41 7.09 .22 .30. 787 770.4 IDih8 !80.6 ! ~I 62.00. 8.57 
-1.23 -0.42 6.92 .23 .31 180. 170..1 10.7.8 80.0. ;~I 62.25 8.39 -1.22 -0.43 6.74 .24 .32 715 769.8 106.8 79.5 ,'tl 62.50. 7.81 -1.19 -0.44, 6.18 .28 .36 751 769.5 105.8 ,19.0 }; 62.\75 7.14 -1.18 -0..46 6.10 ,28 .36 159 769.2 104.8 7e.5 .j.; 63.po. 7.67 -1.16 -0.47 6.04 .28 .36 758 16a.8 1o.3~8 11~9 \ I j 'I 63.:25 7.50. -1.14 -0.48 5,88 
.30 .37 75.1 768.5 102~9 77.1t 
l' 
II 63.'50. 7.53 -1 0 08 -0.49 5.96 .29 .37 755 768.2 102.0 16.9 i' 63.15 7.26 -1.0.5 -0.50. 5.10 .31 .39 747 '767.9 10.1.1 76.3 ii I 64.00 7.09 -~ .00 -0.51 5.58 .32 .40 142 761.5 100.1 75.8 I 
140 
(1 64,f5 7..02 -0.,95 
-0..53 5.54 .32 ,40 767.2 99.,3 75,3 'l! 64.50 6.85 -0..89 -0.54 5.42 .33 .41 738 166.9 98.4 74.7 64.75 6.79 -0'.84 -0.55 5.40 .33 .42 133 166.5 91.5 74.,2 65.00 7.04 -0..18 -0.56 5.70. .31 .40 144 766.2 96.6 13.6 65,25 1.08 -0,13 .0.57 5.78 .30 .39 750 765.8 95.8 73.1 65.50. 1.12 -0.68 -0.59 5.85 .30 .38 755) 765.5 94.9 72.6 Vt 65.75 7.38 -0.64 -0.60 6.14 .28 • 36 7671 765.1 94.1 12.0 • 66.00. 7.63 -0..63 -0.61 6.39 .26 • 35~ 1161 764.7 93.3 71.5 66.25 7,79 
-0..63 -0.62 6.54 .25 .34 119: 764.4 92.5 70..9 66.50. ,7.74 
-0..63 -0.63 6,48 
.26 .35 775 764.0 91.7 70..4 66.75 1.90 
-0.64 -0.64 6.62 .25 .34 179 763.6 90.9 69.8 67.00 8.0.6 ' .. 0..66 -0.,65 6.75 .24 .34 782 763.2 90..1 69.3 67.2.5 8.33 -0..70. -0.65 6.98 .23 .33 188 162.8 89.3 68.7 61.50 8.60 -0..75 -0.66 ,.20 .22 .32 795 762.4 88.5 68.2 67.75 8.78 -0..82 -0.61 7.29 .21 .32 197 762.0. 87.7 67.6 68.00. 9.06 -0.86 -0, •. 68 1.52 .20. .31 803 761.6 81.0. 67.1 68.25 9.2
14 -0.98 -0.69 1.51 .20 .31 805 761,,2 86.2 66.5 68.50. 9.2:2 -1.0.6 -0.70. 7.46 .20 .31 804 760.a 85.5 66.0 68.75 9.0.0 -1,17 
-0.71 7.13 .21 .32 800. 160..4 84.7 65.4 69.00 ~.89 -1.26 .. 0..11 6.92 .22 .33 797 760.0. 84.0 64.9 . / 69.25 ~.89 -1.31 -0,72 6.80 .24 .34 788 759.6 83.3 64.3 69,50 8.89 -1.48 -0.13, 6.67 .25 .36 781 " 759.2 82.5 63.7 69.75 8.89 -1,.63 
-0.13 6.53 ~25 .31 718 758.8 81.8 63.2 70.00 9.10 
-1.76 -0.74 6.61 .25 .36 182 158.4 81.1 62.6 70..25 9.53 -1.88 -0.75 6.90. .23 .34 195 158.0 80.4 62.1 70.50. 9.75 
-2.0.0. ,.0,75 7.01 .22 .33 799 157.5 79.7 61.5 
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i~ Table 3' (cont. ) 
~ 1963 53A (Explorer 19) ~ ~ MJD _IQ7 i> 107 i> 107p -107 i> log Pe log Ps T z 0. 'If -0.0 li 'If- 50 s t a 'If 
II (OK) (km) (deg) (deg) 
l! 
it 
-2.11 .0.16 1.01 797 11 39170.75 9.88 -17.22 -17.34 757.1 78.9 61.0 I 71.00 9.71 -2.23 .0.76 6.72 .24 .36 788 756.7 78.2 60.4 71.25 9.64 -2.36 .0.17 6.51 .25 .37 783 756.3 77.5 59,,8 
71.50 9.18 -2.49 -0.78 5.90 .29 .41 7&1 755.9 76.9 59.3 
71.75 9.23 -2.62 .0.78 5.83 .30 .42 756 755.4 76.2 58.7 ,.,-
72.00 . 9.79 -2.73 .0.79 6.27 .27 .40 769 755.0 75.5 58.1 
72.25 11.70 -2.84 -0.79 8.07 .16 .30 822 754.6 74.8 57.6 
72.50 11.76 -2.95 _0.79 8.02 .17 .30 821 754.1 ,74.1 57.0 
72.75 11.33 -3.06 .0.80 7.47 .19 .32 809 753.7 73.4 56.5 
.... ~. 73.00 10.80 
-3.17 .0.80 b.83 .23 .36 7q2 753.3 72.8 55.9 
n.25 10.59 -3.29 -0.81 6.49 .25 .38 781 752.9 72.1 55.3 
73.,50 10.58 -3.39 -0.81 6.38 .26 .39 778 752.4 71.4 54.8 
73.n 10.99 -3.52 -0.81 6.66 .24 .38 785 752.0 10.8 54,.2 
74.00 11.41 -3.64 .0.82 6.96 .22 .37 793 151.6 70.1 53.& 
74.25 12.25 -3.73 .0,82 1.70 .18 .33 814 751.1 69.4 53.1 
74.50 12.38 -3.82 -0.82 7.75 .18 .32 816 750.7 68.8 52.5 
14.75 12.52 -3.92 -0.a2 7.78 .17 .32 818 150.3 68.1 51.9 
75.00 12.71 -4~OO -0.83 7.93 .16 .30 823 749.9 01.5 51.4 
75.25 12.82 -4.10 -o.a:; 7.89 .16 .31 821 749.4 66.8 50.8 
75.50 12.88 -4.19 -0.83 1.86 .17 .33 818 749.C, 66.2 50.2 
75.75 13.36 -4.28 -0.83 8.25 .15 .32 827 748. 16 65.6 49.7 
76.00 16.83 -4.36 .0.83 11.64 .00 .18 889 748.2 64.9 49.1 
76.25 16.49 -4.44 -0.B3 11.22 .01 .20 883 747.7 64.3 48.6 
76,50 15.21 -4.50 -0.83 9.88 .07 .26 861 7<+7.3 63,6 48.0 
76.75 15.25 -4.55 -0.83 9.87 .01 .26 861 7't6.9 63.0 47.4 
77.00 15.28 -4.62 _0.83 9.82 .07 .25 859 746.5 62.4 46.9 
~l i 71.25 15.09 -4.69 .0.83 9.56 .08 .25 856 746.1 61.8 46.3 77,50 14.90 -4.13 -0.82 9,35 .09 .26 851 745.7 61.1 45.7 
M 77,75 14.69 -4.79 _0.82 9.08 .10 .28 846 745.3 60.5 45.1 p 
Ii 71:1.00 14.27 -4.83 _0.82 8.61 .12 .29 837 744.9 59.9 44.6 q ,- 78.25 13.74 -4.90 -0.82 8.02 .15 .33 824 744.5 59.3 44.0 Ii H 78.50 13.81 -4.94 -0.81 8.06 .15 .33 825 744.1 5a.6 43.4 
78.75 14.79 -4.96 -0.81 9.02 .10 .30 846 743.7 '.i8.0 42.9 
79.00 ·16.78 -5.01 .0.80 10~97 .01 .23 882 743.3 57.4 42.3 
79.25 18 .• 87 -5.04 -0.80 13.03 -16.93 .16 909 742.9 56,8 41.7 
79.50 19.62 .. 5.07 _0.79 13.77 .90 .14 919 742.51 56.2 41.2 
79.75 19.45 . -5'.09 -0.78 13.58 .91 .14 917 742.1' 55.6 40.6 
80.00 17.83 -5.12 .. 0.78 11.94 .97 .20 895 741. 7! 55.0 40.0 
80.25 15.70 -5,13 -0.77 '9.80 +17.05 .28 864 741.3' 54.3 39.4 
80.50 15.10 -5.14 .0.77 9.'19 .08 .31 853 741.0 53.7 38.9 
80.75 14.69 -5.14 -0.76 ,8.79 .10 .33 8(t4 740.6 53.1 38.3 
81.00 16.11 -5.14 .0.76 10.21 .03 .26 869 740.2, 52.5 37.7 
81.25 16.81 -5.14 -0.76 10.91 .00 .24 880 739.9, 51,9 37.2 
81.50 16.38 -5.14 .0.75 10.49 .02 .25 872 739.5 51.3 36.6 
81.75 16.66 -5.14 -0.74 10.78 .01 .23 875 739.2 50.7 36.0 
82.00 15.61 -5.13 .. '0.74 9.74 .05 .28 859 738.8 50.1 35.4 
82.25 14.2~ -5.11 .. 0.73 6.40 ,12 .33 833 73a.5 49.5 34.9 
82.50 13.59 -5.08 .0.12 7,79 .15 .36 819 738.1 48.9 34.3 
82,75 14.25 -5.07 .0,72 8.47 .11 .32 834 737.8 48.3 33.7 
83.00 14.61 -5.04 -0.71 8.86 .09 .30 842 737.4 47.7 33.2 
83.25 14.66 -5.02 -0.10 8.93 .08 .31 843 137.1 47.1 32.6 
83.50 14.80 -4.97 .0.6'9 9,14 .07 .30 848 736.8 46.5 32.0 
83.75 14.63 -4 •. 95 -0.68 9.00 .08 .31 845 736.5 45.9 31.4 
, . 84.00 14.57 -4.92 -0.67 8.98 .08 .30 845 736.2 45.4 30.9 
{ , 84.25 14.39 -4.87 .0.66 8.87 .08 .31 842 735.8 44.8 30.3 
I' 84.50 14.32 -4.83 -0.65. 8.83 .08 .31 842 735.5 44.2 29.7 
84.75 14.34 -4.78 -0.64 8.92 .08 .31 843 735.2 43.6 29.1 
85.00 14.31 -4.73 -0.63 9.01 .07 ,3D 845 734.9 43.0 28.6 
85.25 14.39 -4.70 -0.&2 9.07 .07 .30 846 734.7 42.4 28.0 
85.50 14.30 -4.63 -0.61 9.06 .07 .31 847 734,4 41.8 21.4 
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Table 3' (cont. ) 
1963 53A (Explorer 19) 
" . M,m -107 P 107p 107p _107p log Pe log Ps T z U 1T-u0 01T -50 S t a 1T 
(OK) (lan) (deg) (deg) 
r i 39185.75 14.22 -' .. 59 -0.5:9 9.03 -11.07 -17.31 846 734.1 41,2 'I 26.9 l- 86,00 14.23 -4.54 -o,sl8 9.11 ,06 .31 847 733.8 40,7 26.3 
86.25 14.35 -4.50 .. 0.517 9.28 .06 .30 849 733.6 40.1 25.7 
86.50 14.46 -4.42 -0.56 9.48 .05 .28 852 733.3 39.5 25.1 
86.75 14.06 -4.37 .0.5'1 9.15 .06 .30 8/t 7 733.0 38.9 24.6 
, . 87.00 .13.87 -4.31 -0.53 9.03 .07 .31 845 732.8 38.3 24.0 
87.25 14.09 -4.24 -0.52 9.33 .05 .30 850 732.5 37.7 23.4 
87.50 14.20 -4.18 .0.51 9.51 .04 .30 854 732.3 37.2 22.8 
87.75 14.21 -4.10 .0.50 9.61 .03 .30 856 732.1 36.6 22.3 
~" 88.00 14.73 -4.03 -0.49 10.22 .00 .27 865 731.9 36.0 21.7 88.25 15.36 -3.96 .0.47 10.93 .16.97 .25 876 731.6 35.4 21.1 
88.50 15.37 -3.69 -0.46 11.02 .97 .24 876 731.4 34.8 20.5 
88.75 i5,08 -3.80 -0.45 10.83 .98 .24 872 731.2 34.3 20.0 
89.00 14.69 -3.72 -0.44 10.53 .99 .26 868 731.0 33.7 ' 19.4 
89,.25 14.40 -3.65 -0.43 10.32 -17.00 .27 866 730.8 33.1 ; 18.8 
89.50 14.22 -3.57 .0.41 10.23 .00 .27 863 730.6 32.5 18.2 
89.75 14.04 -3.48 .0.40 10.16 .01 .26 861 730.5 32.0 17.7 
90.00 13.86 
-3"38 -0.39 10.08' .01 .27 860 130.3 31.4 17 .1 
90.25 13.78 -3.29 .0.37 10.12 .01 .27 860 730.1 30,8 16.5 
90.50 13.71 -3.22 .0.36 10.14 .01 .27 860 730.0 30.2 15.9 
90.75 13.44 -3.13 .0.35 9.96 .01 .28 857 729.8 29.7 15.4 
I 
91.00 13.07 -3.04 -0.33 9.71 .02 .29 853 729.7 29.1 14.8 
91.25 13.01 -2.94 -0.32 9.75 ,.02 .29 854 729.5 28.5 14.2 
91,,50 12.96 .. 2.85 -0.31 9.80 .02 .28 854 729.4 27.9 13.6 
91.75 12.70 -2.75 .0.29 9.66 .03 .28 852 729.3 27.4 13.0 
92.00 12.55 -2.66 .0.28 9.62 .03 .28 851 729.1 26.8 12.5 
92.25 12.21 -2.56 -0.27 9.37 .04 .30 846 '729.0 26.2 11.9 
92.50 12.07 -2. 't8 .0.25 9.34 .04 .31 847 728.9 25.7 11.3 t! 92.75 U.94 -2.39 -0.23 9.32 .04 .31 846 128.8 25.1 10.7 ~ 93.00 11.71 -2.29 .0.22 9.20 .04 .31 843 728.7 24.5 10.2 ~ 93.25 11.48 -2.19 .0.20 9.10 .05 .31 841 728.7 23.9 9.6 " 93.50 11.37 -2.09 .. 0.19 9,,09 .05 .31 841 728.6 23.4 9.0 - ;J ~ 
., 93.75 11.47 -1.98 .0.17 9,,32 .04 .30 845 728.5 22.e 8.4 r ;! 94.00 ,11.77 -1.88 -0.1(;) 91173 .02 .29 853 728.5 22.2 7.9 t,l 
~\ 94.25 13..21 -1.78 -0.14 11,,29 -16.94 .24 878 728.4 21.7 7.3 
11:1 94.50 12.92 -1.67 -0.12 11.13 .95 .25 876 728.4 21.1 6.7 x' 
J,l 94.75 12.53 ' -1'~ 57 -0.10 10.87 .96 .25 871 728.3 20.5 6.1 !\o, 95.00 12.36 -1.46 -0.09 10.81 .97 .25 870 728.3 20.0 5.5 
" IU 95 i 25 12.30 -1,.36 -0.07 10.87 .96 .25 871 728.3 19.4 5.0 ~;'1 fl 95.50 12.04 -1.25 .0.06 10.73 ,97 .25 867 728.3 18.8 4.4 Ii 95.75 11.79 -1.15 -0.04 10.60 .98 .25 864 728.3 18.3 3.8 ~i ~1 96.00 11.34 -1.04 .0.02 10.28 .99 .27 860 728.3 17.7 3.2 ~I 96.25 10.90 -0.94 0.00 9.97 . -17.00 .29 857 728.3 17.1 2.7 
~ 96.50 10.68 -0.83 0.01 'ie86 .01 .29 854 728.3 16.5 2.1 96.75 11.03 -0.13 C';"O~ 10.34 -16.99 .27 861 728.4 16.0 1.5 II 97.00 11.50 -0.6,2 0.04 10.92 .96 .24 868 128.4 15.4 0.9 97.25 12.31 -O.~O O.Oe 11.93 .93 .20 881 728.4 14.8 0.4 ~ 97.50 13.23 .. 0. Lf,O 0.06 12.91 .89 .17 892 ?la.s 14.3 -0.2 " ¥'\ 39197.80 15.58 -0.27 0.10 15.40 -16.82 -17.09 918 728.6 13.6 -0.9 fl 98.00 16.87 -0.19 0.11 16.19 .77 .07 933 728,6 13.1 -1.4 98.20 21.67 -0.09 0.12 21.69 .64 -16.97 975 728.7 12.7 -1.8 
" 
98.40 24.38 0.00 0.13 24.51 .57 .91 998 728.8 12.2 -2.3 "1 
i 98.60 25.98 0.08 0.15 26.21 .54 .88 1007 728,8 11.8 -2.8 
I 98.80 20.71 0.17 0.16 21.04 .65 .98 972 728.9 11.3 -3.2 
, 99.00 15.91 0.2:; 0.11 16.33 .78 -17.09 931 129.0 10.9 -3.7 
t! 
:i<' ~ 
~f~ 39199.25 14.08 0.36 0.19 14.63 -16.83 -11.12 911 729.1 10.3 -4.3 ....... -~ ~{ 99.50 13.64 0.'17 0.21 14.32 .85 .13 907 729.2 9.7 -4.9 
Xi 99.75 12.89 0.58 0.22 13.69 .87 .15 900 729.4 9.1 -5.4 ~; 
~~! " ".-- 126 
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Table 3' (cont. ) 
I 1963 53A (Explorer 19) , : ~ 
I , 
l 
_107 P 107 P lO7p -107p log P
e log Ps T o -00 I MJD z a 1T- a0 s t a 1T 1T • (OK) (km) (deg) (deg) 
39200.00 11.82 0.68 0.24 12.74 -lb.90 -17.18 890 729.5 ! 8.6 -6.0 
00.25 11.56 0.80 0.25 12.61 .90 .19 890 729.7 8.0 -6.6 
00.50 11.40 0.90 0.26 12.56 .90 .19 889 729.8 7.4 -7.2 
00.75 11.23 1.02 0.28 12.52 .91 .18 887 730.0 6.9 -7.8 
01.00 10.84 1.12 0.30 12.27 .91 .19 884 730.2 6.3 -8.3 
01.25 ]..0.96 1.24 0.32 12.52 .91 .19 887 730.3 5.7 -8.9 
01.50 11.18 1.35 0.33 12.85 .90 .17 891 730.5 5.2 -9.5 
01.15 11.69 1.45 0.35 13.49 .87 .15 898 730.7 4.6 -10.1 ~f 
02.00 11.89 1.57 0.37 13.83 .86 .15 904 730.9 4.0 ... 10.6 
-' 02.25 11.68 1.67 0.38 13.73 .86 .16 905 731.2 3.4 -11.2 02.50 11.25 1.78 0.40 13.43 .87 .16 900 731.4 2.9 -11.8 
02.15 11.02 1.H8 0.41 13.31 .88 .16 897 731.6 2.3 -12.4 
03.00 11.20 1.98 0.43 13.60 .87 .15 901 731.9 1.7 -13.0 
03.25 11.67 2.08 0.44 14.19 .84 .14 909 732.1 1.1 -13.5 
03.50 13.16 2.19 0.46 15.81 .79 .10 928 732.4 0.6 -14.1 
03.75 12.81 2.28 0.48 15.57 .79 .10 927 732.6 360.0 -14.7 
04.00 14.59 2.39 0.49 l'7.47 .74 .05 945 732.9 359.4 -15.3 
04.25 16.37 2.'48 0.51 19.36 .69 .01 960 733.2 358.8 -15.9 
,04.50 13.96 2.57 0.53 11.06 .76 .06 939 733.5 358.3 -16.4 
04.75 11.95 2.68 0.54 15.17 .82 .11 920 7H.8 357.7 -17.0 
05.00 11.57 2.79 0.56 14.91 .82 .12 918 734.1 357.1 -17.6 
05.25 11.28 2.89 0.57 14.74 .83 .12 916 734.4 356.5 -18.2 
05.50 10.89 2,98 0.59 14.47 .84 .13 912 734.7 356.0 -18.8 
05 •. 75 10.50 3.09 0.60 14.19 .86 .13 907 735.0 355.4 -19.3 ~ 06.00 10.10 3.20 0.62 13.91 .86 .14 905 735.4 354.8 .. 19.9 06.25 9.59 3.30 0.63 13.52 .87 .16 903 735.7 354.2 -20.5 11 06.50 8.98 3.38 0.64 13.01 .89 .17 897 736.1 353.6 -21.1 P. 
" 06.75 8.47 3.49 0.66 12.62 .91 .18 890 736.4 353.1 -21.6 Y 
II 
07.00 7.95 3.57 0.67 12.19 .93 .20 885 736.8 352.5 -22.2 
07.25 9.26 3.68 0.68 13.62 .87 .15 903 737.2 351.9 '-22.8 
II 39~07 .40 10.66 3.73 0.69 15.08 ~16.83 -17.11 919 137.4 351.6 -23.2 ~: 07.60 13.67 3.79 0.70 18.16 ,74 .03 949 737.7 351.1 -23.6 ~~ I! 07.80 16.36 3~88 0.11 20.95 .67 -16.96 9"73 138.0 350.6 -24.1 ,. ii 08.00 22.08 3.95 0.72 26.75 .56 .85 1008 138.3 350.1 -2.4.5 
" U 08.20 13.29 4.03 0.73 18.04 .76 -17.03 943 738.6 349.7 -1'.5.0 
08.40 10.39 4.10 0.74 15.23 .85 .09 911 739.0 349.2 -25.5 
39208.75 7.19 4 •. 23 0.76 12.11 -16.95 -11.17 875 139.5 348.4 -26.3 
09.00 5.93 4.32 0.77 11.02 -17.00 .21 860 739.9 347.8 -26.9 
09.25 5.48 4.41 0.78 10.68 .01 .23 855 740.4 347.2 -27.4 f: 
09.50 4.12 4.51 0.79 9.42 ,06 .29 835 740.8 346.6 -28.0 
09.75 3.26 4.59 0.81 8.66 .10 .33 821 741.2 346.0 -28.6 
10.00 4.14 4.70 0.82 9.66 .05 .29 841 741.7 345.4. -29.2 
10.25 5.42 4.77 0.83 ll.D2 .00 .22 860 742.1 344.8 
-29.7 
10.50 6.09 4.86 0.84 11.78 -16.97 .19 870 742.6 344.2 .. 30.3 





58 5.03 0.86 11.48 .98 .21 867 743.5 343.1 -31.5 
11.25 . i 3.08 5.11 0.87 9.06 -17.09 .30 825 743.9 342.5 .. 32.1 
11·i5O 1.80 50111 0.89 7.88 .15 .36 797 744.4 341.9 -32.6 11.;75 . 2,47 5.27 0.90 8,63 .12 .32 813 744.9 341.3 .. 33.2 
12.:00 3.23 5.35 0.91 9.49 .08 .27 830 745.4 340.7 -33.8 12.125 . 3.79 5.43 O.n 10.14 .05 .24 841 745.9 340.1 .. 34.4 
l2.50 • 4.55 5.~u 0.93 10'.97 .02 .21 855 746.3 339.4 -34.9 , 
12,75 5.51 5.58 0.94 12.03 -16.97 .18 871 746.8 338.8 -35.5 ,Ii. 
13,00 8.31 5.65 0.95 14.92 .88 .09 908 147.3 338.2 -36.1 
13,25 4.69 5.72 0.96 ll.36 .-17.00 .21 863 747.8 337.6 -36.7 
13,50 3.61 5,79 0.97 10.37 .04 .23 845 748.3 337.0 
-37.3 i 13.15 3.25 5.86 0.97 10.08 .06 .23 840 748.8 336.4 -37.8 14.00 2.99 5.91 0.98 9.87 .07 .23 838 749.3 335.8 .. 38.4 ~ 
11 ,. ~,; [i 127 
i: 
I ,.A 
""""'-""'f~'~"=""'~~'~"~"'~~""';;'~ ~~'"~'=~1Y"=~, ... """"'t' "", .. ~~.~.~".~"7L'~~-TI.~=- .. -~.~-: c:,. " ... " . ~ 
r 't I Table 3'(cont.) I j 1963 53A (Explorer 19) J) 
·ti 
fr MJD _10
7 P 107 P 107p _107p log P
e log Ps T z a lT -a0 6 Tr -60 
s t a Tr 
tl (OK) (Ion) (deg) (deg) 
ft ! 39214.25 2,73 5,98 0.99 9.10 -17.08 -11.24 833 149.8 335.2 -39.0 ;~ 14.5Q 2.37 6.06 1.00 9.43 •. 09 .25 828 750.4 334.6 -39.6 .~ 14.1~ 1.80 6.12 1.01 8.93 .11 .28 818 750,9 333.9 -40,1 " 15.00 1.551 6.19 1.01 8.75 .12 ,28 814 151,4 333.3 
-40.7 
\I 
" 15.25 1.19 6.24 1.02 8.45 .14 .30 808 751.9 332.7 ~41,3 
j't
" 15,50' I- 1.04 6.31 1.03 8.37 .14 .30 806 152.4 332.1 
-41.9 
i, 
.~ 15.15 0.99 6.38 1.03 8.40 .14 .29 807 752.9 331.4 .. 42.4 ~ 16.00 0.84 6.42 1.04 8.30 .15 .29 805 153.5 330.8 -43.0 16.25 0.89 6.50 1.05 8.44 ,14 .28 809 154.0 330.2 
-43.6 -'~ 16.50 0.65 6,53 1.05 1i,22 .15 .30 802 154.5 329.5 ":'44.2 " 39216.80 1.33 6.60 1.06 8.99 
-11.12 -17.28 820' 755.2 3.28.8 -44.9 
.~ I. 
17.00 3.21 6.64 1.06 10.91 .03 .20 857 755.6 328.3 -45.3 
Ii 
M . 17,20 5,73 6,69 1.07 13.49 -16.94 
.11 893 156.0 327.8 -45.8 
II 
fJ 17.40 3.30 6.72 1.07 11,09 
-17.02 .19 860 756.4 327.2 
-46.3 ,~ 17.60 1.68 6. "5 1.08 9.50 .09 .25 829 756.9 326,7 
-46.7 " q I~ 39217.75 0.80 6~79 1.08 8.67 
-17.14 -17.28 811 157.2- 326.3 
-47.1 .~ 18.00 0.35 6,83 1.09 8.21 .16 ,29 802 157.7 325,1 
-47.6 :{f 18.25 -0,19 6.86 1.09 1.76 .1'8 .32 788 758.2 325,0 
-48,2 W ~ 18.50 -0.43 6.92 1,10 7.58 .20 .33 783 158.8 324.4 -48,8 18,75 .. 0.47 6.94 I,ll 7.58 .20 .32 783 759.3 323.7 -49,4 19.00 -0,30 6.98 1.11 7,79 
.18 .31 788 759.8 323.1 
-49.9 . 19,25 0.08 7.02 1.11 8.21 .16 .30 798 760.4 322.4 -50.5 19,50 
-0.16 7.04 1.12 8.00 ,17 ,30 792 760,9 321.7 .. 51.1 19,75 -0,40 7.07 1.12 7.80 .18 .30 788 761.4 321.0 -51.7 t 20.00 -0.32 7.13 1.12 7.92 .18 .30 791 761.9 320.4 
-52.2 
.'1 20.2!) -0.25 7.~5 1,13 8,03 ,17 ,29 794 762,5 319,7 
-52.8 if 20,50 -0,38 7.16 1,13 7,91 ,18 
.29 790 763.0 319.0 
-53.4 1: 20.75 -0.51 7.1S 1.13 7,80 
.18 .29 789 163,5 31B.3 . -54.0 21.90 -0,23 1.22 1,13 8.12 .17 .27 79,7 764.0 317.6 -54.5 21,?5 • -0.15 "! • 23 1.13 8.21 .17 .28 797 764.5 316.9 .. 55.1 21.50 -0,17 7 .. 24 1.13 8.20 .17 .27 196 765,1 316.2 -55.7 21.75 0.01 7.25 1.13 8.39 .16 .26 802 765.6 315,5 
-56.2 22.00 0..40 7.26 1,13 8.79 .14 ,24 812 766.1 J14.8 -56.8 22.25 1.09 7.2.9 X.13 9.52 .10 .21 826 766.6 314.1 -57.4 22.50 O.zt, 1'.31 1.13 8.70 .14 .25 808 767.1 313.4 -57.9 22.75 -0,17 7.33 1.18 8,34 
.16 .25 804 767.6 312.7 -58.5 23.00 0,94 7,33 1.13 9.40 .10 .19 829 768,1 311.9 -59.1 23.25 1.34 7.33 1.12 9.78 .09 .18 833 768.6 311,2 -59.6 r 23,50 0,71 7.34 1.12 9.17 .12 .21 819 769.1 310.5 -60.2 23,75 0,09 7,34 1.12 8.55 .15 .24 806 769.6 309,7 
-60.8 24.00 o.is 7 •. 34 1.12 8.64 .14 ,23 808 770.1 309,0 
-61,3 24,25 .0,17 7 .• 33 1. J.t 8.61 .15 ,23 807 770.6 30S,2 -61~9 
39224.50 0,07 1.33 l.ll 8,50 
-17.15 -17,23 806 771.1 307.4 -62.5 25,00 ,0.01 7:.30 1.10 8.41 .~5 ,23 806 172.0 305.9 -63.6 25.50 -0,07 7:.26 1.09 8.28 .16 .23 804 773.0 304.~ -64.7 26.0[0 -0.16 7.24 1.08 8.16 ,16 
.23 801 773.9 302,7 -65.8 26.~0 -0,28 7.18 1.07 7.97 .• 17 
.23 798 714.8 301.0 -67.0 27.0;0 -0,46 7.15 1.06 7.74 .18 
.• 24 793 775.7 299.) 
-68.1 27,,',0 -0,54 1.08 1.05 1.60 .19 .25 788 176,6 297.6 -69,2 28,00 
-0,12 7.02 1.03 7.93 ,17 
.23 796 777,5 295.8 
-70.3 28.50 1.28 6.94 1.02 9.23 .11 .17 826 178,3 294.0 
-71.4 . 
.' 
29,00 1.99 6,85 1,00 9.85 ,08 ,14 837 779.1 292.,1 
-72.5 . . -. 29.59 1.24 6.76 0,99. 8,98 
.12 .17 819 779.9 290.1 
-73.5 .. " j . 30.00 0,74 6.66 0.97 8.38 .15 ,20 805 780.7 288.1 -74,6 ~ 30.50 0,62 6.55 0,95 8.11 .16 .20 801 781.5 286,0 
-75.7 j 31,00 0.27 . 6.42 0.93 7.62 .18 .22 790 782.2 283.8 
-76.7 j 31.50 0.26 6.30 0.91 7.47 .19 .23 786 782.9 281.5 
-77.8 1 
12.8' 
Table 3' (cont. ) 
1963 53A (Explorer 19) 
MJD -107 P 107p 107p , -107p logp
e log Ps T ~." -_·_·-z ..... a~~ -U'~' 6 '· . ..;6 ~ --s .t a 11' 11' 0 'II' 0 (OK) (km) (deg) (deg) f, 
39232.00 C).52 6.16 0.89 7.51 -17.18 -17.22 788 783.6 279.1 -18.8 32.50 0.63 6.00 0.87 7.51 .19 .22 785 784.3 276.6 -79.8 I 33.00 0.71 5.85 0.84 7.40 ',19 .23 780 785,0 274.0 -80.9 33.50 0.69 5.69 0.82 7.19 .20 .24 775 785,6 271.2 -81.8 34.00 0,.70 5.55 0.80 7.05 .21 .24 772 786.2 268.3 -82,8 ~ 34.50 .0.94 5.36 0.77 7.07 .21 .24 772 786.8 265.2 -83.8 ~ 35.00 1.15 5.18 0.75 7.08 .21 ,24 773 787.3 261.9 -84.7 ;-1 35.50 1.63 5.02 0.72 7 .. 38 .19 .22 780 787.8 258,4 -85.6 fi 36.00 1.85 4.83 0,69 7.37 .19 .22 777 788.3 254.7 .. 86.4 l1 36,50 2.07 4.63 0.67 7.38 .19 ,22 779 788.8 250.7 -87.3 ~ 37.00 2.33 'te 4 't 0.64 7.41 ,19 .21 778 189.3 246,4 
-88.0 ,.~ 37.50 2,86 4.24 0.61 7.11 .17 .20 783 789.7 241.9 -88.8 I- II 38.00 3.81 4.05 0.58 8.44 .13 ,16 806 790.1 237.0 -89.5 !t 38.50 3.60 3.84 0.55 7.98 .16 ,18 794 790.4 231.9 -90.1 ! 39.00 3,55 3.63 0.52 1,69 
.17 .19 785 790.8 226.5 .. 90.6 
,(i 
39.50 3.17 3.41 0.49 7.66 .17 .19 786 191.1 220.8 -91.1 
.~ 
~ 40.00 4.05 3.20 0.46 7.71 .11 .19 788 791.3 214.9 -91.5 ij 40.50 4.32 2;97 0.43 7.73 .17 .19 790 191.6 20B.8 
-91.8 fi 
~ 39241.00 4.48 2.76 0.40 7.65 -17.17 -17.19 788 791.8 202.7 
-92.0 
I 
41.25 4.69 2.66 0.38 7.73 .16 .18 790 791.8 199.6 -92.0 41.50 4.79 2.55 0.:37 7.71 .16 .18 790 791.9 196.5 -92.1 1 41 .• 75 4.78 2.45 . 0.35 7.58 .17 .19 785 792.0 193,5 
-92.1 42.00 4.96 2,35 0.34 7.66 .17 .19 787 792.1 190.5 
-92.1 42,25 5.14 2.25 0.32 7.71 .16 .18 789 792.1 187.5 -92.1 42.50 5.21 2.17 0.31 7.69 .16 .18 790 792.2 184.6 -92.1 :: 42.75 4.97 2.06 0.29 7.32 .19 .20 779 792.2 181,7 .. 92.0 :i 43.00 5.03 1.98 0.28 7.28 .19 .21 777 792.2 178.9 
-91.9 i ~ 43.25 5.08 1.87 0.26 7.21 .19 .21 772 792.3 176.1 -91.8 43.50 5.33 1.78 0,25 7,35 
.19 .21 775 792.3 173.4 '-91.7 43.15 5.57 1.68 0.23 7.48 .18 .20 780 792.3 170.8 .. 91.6 44.00 5.70 1.59 0.22 7,51 
.18 .19 782 792.3 168.2 -91.4 44.25 5.93 1.48 0.20 7.62 .17 .19 785 792.3 165.8 .. 91.2 44.50 6.26 1.39 0.19 7.84 .16 .18 791 792.3 163.4 -91.0 44.75 6.38 1.30 0.17 7.86 .16 .18 792 792.2 161.1 .. 90.8 45,00 6.60 1.21 0.15 ".96 
.15 
.17 794 792.2 158.8 -90.6 45.25 7.12 1.10 0.14 8.36 .13 .15 804 792.2 156.6 -90.4 45.50 7,63 1.03 0.12 8,78 
.11 .13 816 792.1 154.5 .. 90.2 45.75 7.73 0~94 0.11 8.77 
.11 .13 US 792.0 152,5 -89.9 46.00 7.83 0,83 0.09 B.75 
.11 .13 813 792.0 150.5 -89.7 46.25 7.82 0.74 0.08 8.63 .12 .14 810 791.9 148.6 -89.4 46.50 7.70 OeM 0.06 8.40 .13 .15 804 791.8 146.8 -89,1 46.75 7.78 o 56 0.05 8.39 .13 .15 806 791.7 145.0 -S8.8 47.00 7.87 0.47 0.03 8.37 .13 .15 807 791.6 143.2 -88.5 47.~5 7.84 0.39 0.02 8.25 .14 .16 802 791.5 141,6 
-88.2 47.50 8.02 0.32 0.00 8.33 .13 .16 802 791.3 139.9 
-87.9 47.75 8,09 0.23 .. 0.01 8.31 .14 .16 801 791.2 138.4 -87.6 48.00 8.36 0.15 -0.03 8.48 
.13 .15 805 79hl 136.8 
-87.3 48.Z5 8.13 0.08 -0.04 8.17 .14 .16 798 790.9 135,3 
-87.0 48.50 8.09 0.00 .. 0.U5 8.04 .14, 
.17 799 790.8 133.9 -86.6 48.75 8,05 .. 0.04 
-0.07 7.94 .15 .17 797 790.6 132.5 -86.3 49.00 8.41 -0.11 -,0.09 8.2.2 ,14 
.16 804 790.4 131.1 .. 86 •. 0 49,25 9,09 
-0.19 -'0.10 8.80 
.11 .14 816 790.2 129.7 ... 85.6 49.50 8,94 
-0.23 -0;11 8.60 
.12 .15 808 790.1 128,4 .. 85.3 49.7:; 8.99 .. 0.32 
-0.13 8.55 
.12 .15 809 789.9 127.2 -84.9 .. 50.09 8,74 
-0.37 -0.14 8,23 
.14 .16 SOl 789.6 125.9 -84.6 50.25 8.80 
-0.43 -0,16 8.21 .14 .16 80.1 789.4 124,7 
-84.2 50.50 8.75 -0,50 -0.17 8.07 .14 •. 17 799 789.2 123.5 -83.8 50.75 8.70 
-0.56 -0.19 7.95 .15 .18 797 789.0 122.3 .. 83.5 51.00 8.54 -0.63 -0.20 7.71 ,16 
.19 78B 78B.7 121.2 -83,1. 
,129 
j Table 3' (cant. ) 
" 
1963 53A (Explorer 19) 





-lO __ .P._·IOP a 
-10 P og P
e z a 1f-a0 ,J 
. . t 
a 1f 1T • ,. (OK) (kIn) (deg) (deg) 
., 
" 39251.25 8.49 -U.69 -0.21 7.59 -17.17 -17.20 782 788.5 120.1 -82.7 . ~ 51.50 8.85 -0.75 -0.23 7.87 .16 .19 790 788.2 119.0 -82.3 51.75 8.60 
-0.81 -0.24 7.55 .17 .20 784 787.Q 117.9 .. 82.0 52.00 b.44 -0.06 -0.26 7.32 .18 
.21 779 787.7 11b.9 
-81.6 5Z.25 8 .• 10 
-0.92 -0.27 ".50 .17 .20 185 187.4 115,8 
-tH.2 52.50 ·8.65 -0.97 -0.29 1.39 .18 .21 782 781.t 114.8 -80.8 52.15 8.81 
-1.03 -0.30 7.48 .11 .20 766 186.8 113.8 -80.4 :; 53.00 0.76 -1.07 -0.31 7.38 .18 .21 182 186.5 112.8 -80.0 ~ t I 53.2.5 8.71 -1.14 -0.33 1.25 .19 .22 717 786,2 111.9 ... 79.6 II I 53.50 0.77 -1.19 -0.34 7.24 .19 .22 719 785.8 110.9 -19.3 I 53.75 8.93 -1.25 -0.36 7.32 .18 .22 779 785.5 110.0 
-18.9 r· ,.\, 54.00 9.19 -1.29 -0.37 7.53 .18 .21 783 185.2 109.0 -18.5 54.25 9.56 -1.37 
-0.39 7.81 .16 
.19 194 784.8 108.1 -18.1 ! 54.50 10.04 -1.41 -0.40 8.23 .14 .17 806 784.5 107.2 -17.7 1 54.75 9.49 -1.47 -0.42 7.60 .17 
.21 789 184.1 106.3 -11.3 I 55.00 9.25 -1.54 -0.43 7.28 .18 .22 182 783.8 105.5 
-16.9 ! i 55.25 9.12 -1.61 .. 0.45 7.06 .20 .23 776 783.4 104.6 -76.4 
/" :1 
55.50 8.79 -1~f," -0.46 6.66 .22 .26 162 783.0 103 •. 1 -76.0 55.75 8.87 
-1.73 -0.48 6.65 .22 .26 761 782.6 102.9 -75.6 56.00 8.95 -1.t<0 -0.50 6.65 .22 .26 762 182.3 102.1 -15.2 ~ 56.25 9.34 -1.07 -0.51 6.96 .20 .25 774 781.9 101.2 .. 74.8 
'I 
56.50 9.63 -1.91 .. 0.52 7.20 .19 .23 781 781.5 100.4 -74.4 56.75 10.44 -2.00 .0.54 7.90 .15 .20 800 781.1 99.6 .. 74.0 57 •. 00 10.74 -2.07 -0.55 a.12 .15 .20 801 780.6 98.8 
-73.6 57.25 10.94 
-2.13 -0.57 8.24 .14 .19 806 780.2 98.0 -73.2 1 t{ 5"' .50 10.64 -2.21 -0.58 7.85 .16 .21 798 779.8 97.2 -72..8 1 if 57.75 10.54 -2.28 -0.60 7.66 .16 .22 194 779. 4 96.4 -72.3 
1 
,I P. 58.00 10.76 
-2.34 -0.61 7.81 
.16 .21 798 779.0 95.6 
-71.9 
1 
~t ! fI. 58.25 10.88 
-2. 't3 -0.63 7.82 
.·16 .22 796 718.5 94.9 -71.5 58.50 11.11 -2.52 -0.64 7~94 .15 .21 800 778.1 94.1 
-71. ~ 58.75 11.24 -2.61 -0.65 7.98 .15 .21 802 777.6 93.3 
-10.? 59.00 11.27 -2.69 -0.66 7.92 .15 .21 804 777.2 92.6 .. 70.2 ii 59.25 11.41 -2.77 -0.68 7.95 .15 .20 808 716.7 91.8 -69.8 f: 59.50 11.56 
-2.85 -0.69 8.02 .14 .20 811 776.3 91.1 -69.4 .~ "I' 59.75 11.61 -2.94 -().71 7.95 .14 .20 810 775.8 90.4 -69.0 ~! ' 60.00 11.77 -3.04 -0.72 8.01 
.14 .20 812 715.4 89.6 .. 68.6 
:1 
if; 
~ ; 60.25 11.83 -3.14 -0.73 7.96 .14 .21 810 774.9 88.9 
-68.1 60.50 12.00 -3.23 -0.74 8.03 .14 .20 813 774.4 88.2 -67.7 60.75 12.08 
-3.31 -0.76 8.01 ,14 .21 812 174.0 87.5 -67.3' 
, 
61.00 12.37 "3.38 -0.77 8.21 .13 .20 818 773.5 86.8 
-66.9'1 61.25 12.56 -3.48 -0.78 a.30 .13 .20 820 773.0 86.0 -66.4! 61.50 12.96 -3.56 -0.80 8.60 .11 .18 829 772.5 85.3 -6~.0 61.15 13.68 -3.66 -0.81 9.21 .08 .16 843 772.0 84.6 -65~6 J 62.00 14.61 -3 .• 13 -0.82 10.06 .05 .13 859 771.6 83.9 -65.1 62.25 14.53 
-3.82 -0.83 9.88 .06 .15 855 171.1 83.2 -64.7 1 62.50 14.46 -3.90 -0.84 9.12 .01 .15 852 710.6 82,.6 -64.3 62.15 14.39 -3.99 .. 0.8.6 9.54 .07 .16 850 770.1 81.9 -63.9 ~ 63.00 15.76 -4.09 -0.87 10.80 .02 .10 877 769.6 81.2 -63.4 1 63.25 16.53 -4.16 .. 0.88 11.46 -16.99 .08 688 769.1 80.5 -63.0 63.50 15.47 -4.26 -0.89 10.32 -17.04 .13 868 768.6 79.8 .. 62.6 
1 
63.75 14.62 
-4.34 -0.90 9.38 .08 .17 850 768.1 79.1 -62.1 64.00 . 14.91:. 
-4.41 -0,91 9.58 .07 
.16 856 767.6 78.5 -61.7 64.25 15.10 -4.51 -0.92 9.61 .06 .16 858 767.1 77.8 
-61.3 6't.50 15.09 "4.58 -0.93 9.58 .07 .16 857 766.6 77.1 ... 60 .. 8 ,I 64.75 15.31 -4.66 -0.94 9.71 .06 .15 861 766.1 76.5 -60.4 •. ,1 65.00 15.43 ~4.73 -0.95 9.75 .06 .16 861 765.6 75.8 .. 60.0 -.~ 65.25 15.96 -4.82 -0.96 10.18 .04 .14 869 765.1 15.1 -S9.5 ~ 65.50 16.61 
-4.90 -0.97 10.74 .02 .13 880 764.6 74.5 .. 59.1 
• 
65.75 11.27 -4.96 -0.98 11.33 • 00 
.11 890 764.1 13.8 -58.7 
. ~ . 66.00 18.41 -5.04 -0.99 12.43 -16.96 .08 908 763.6 73.2 -58.2 
130 
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1\ ~ 11 Table ~ (cont.) 
'I 
II 




" MJD -107 P 107 P 107p -107p log Pe log Ps T Ii -6 !i z a 1T- a0 B t 9, 1T 1T 0 
(OK) (kro) (dog) (deg) 
~ 
39266.25 17.16 -5.11 -1.00 11.05 -17.01 -17.13 886 763.1. 72.5 .. 57.8 
66.50 17.17 -5.16 -1.00 11.01 .01 .13 8B6 762.6 7.1.9 .. 57.3 
66.75 17.06 -5.23 -1.01 10.82 .02 .14 884 762.2 71.l -56.9 
67.00 17.05 -5.29 -1.02 10.74 .02 .14 863 761.1 70.6 -56.5 
67.25 16.82 -5.36 -1.03 10.43 .03 .16 878 761.2 69.9 -56.0 
61.50 17.19 -5.'t2 -l, .04 10.72 .02 .15 884 760.7 69.3 -55.6 
67.75 17.34 -5.47 -1.04 10.84 .01 .15 887 760.2 68.7 -55.l 
68.00 17.38 -5.54 -1.05 10.79 .01 ~16 888 759.7 ,66.0 -54.7 
~ ......... -.;> t 68.25 17.41 -5.57 -1.06 10.78 .01 .15 888 759.2 67.4 -54,3 
68.50 17.44 -5.62 -1.06 10.75 .01 .15 888 75a.7 66.7 -53.8 
68.75 17.04 -5.68 -1.07 10.29 .03 .17 860 758.2 66.1 -l)3.4 
69.00 16.93 .. 5.71 _1.08 10.15 .04 .18 878 757.7 65,S -53.0 
69.25 n.23 -5.76 -1.08 10.39 .03 .17 883 757.3 64.8 -5~.5 
69.50 17.31 -5.79 -1.09 10.43 .02 .17 864 756.8 64.2 -52.1 
69.'15 17.59 -5.8l -1.09 10.67 .01 .16 889 156,3 63.6 -51.6 
10.00 17.55 -5.8B -1.10 10.57 .Ol .11 888 755.8 63.0 .. 51.2 
70.25 17.60 -5.90 -1.11 10.59 .02 .17 889 755.4 62.3 -50.8 
70.50 18.25 -5.'93 -1.11 ll.21 -16.99 .15 900 154.9 61.7 -50.3 
,70. 7 5 ~I:Ie 59 ""'r>.97 -1.12 1l.50 .98 .14 905 154.4 61.1 -49.9 
71.00 19.12 "5.99 -1.12 12.01 .96 .13 914 754.0 60.5 -49.4 
71.25 20.rn .. 6.00 -1.13 13,74 .90 .07 938 753.5 59.8 -49.0 
39211.40' 22.31 -6.01 -1.13 15.17 -16.85 -17.04 956 153.2 59.5 -48.7 
71 •. 60 32.11 -6.03 -i .13 24.95 .63 -16.82 1042 752.9 59.0 -48.4 
71.eO 36.97 -6.05 -1.14 29.7'1 .53 .14 1071 752.5 58.5 -48.0 
12.00 35.76 -6.07 -1.14 213055 .55 .76 1072 752.1 58.0 -47.1 
72.20 27.66 -6.09 -L.14 20.63 .70 .91 1016 751.8 57.5 -47.3 
12.40 22.82 -6.,10 -1.15 15.58 .84 -17.03 963 751.4 57.0 -46.9 
39212.75 21.89 -6.10 -1.15 14.64 -16.87 -17.05 950 75008 56.1 · ... 46.3 
73.00 19.60 -6.10 -1.16 12.34 .94 .12 922 750.4 55.5 -45.9 
73.25 18.42 -6.10 -1.16 11.16 .99 .17 906 '150'.0 54.9 .. 45.4 
73.50 18.25 -6.10 -1.16 11.00 .99 .18 904 749.5 54.3 -45.0 
'73. '15 .17.57 .. 6.10 -1.16 10.31 -17.02 ,,21 894 749.1 53.1 -44.5 
14.00 18.20 -6.10 -1.16 10.95 -16.99 .19 905 748.7 53.1 .. 44.1 
74.25 18.42 .. 6.10 -1.17 11.16 .98 .18 909 748.3 52.4 -43.6 
74.50 18.74 -6.'10 "1.17 11.41 .97 .16 913 741.9 '51.8 -4302 
74.15 18.2.3 .. 6.10 -1.17 10.96 .99 ,> 19 906 747.4 51.2 -42.7 
15.00 18.01 -6.,09 -1.17 10.76 .. 17.00 .20 904 747.0 50.6 -42.3 
75.25 17.69- -6.07 -1.17 10.45 .01 ~ll 900 746.6 50.0 .. 41.9 
15.50 17.37 -6.05 -1.18 10.13 .02 .23 895 746.3 49.4 -41.4 
75.'15 18.66 -6.02 -1.18 11.46 -16.97 .18 911 745.9 48.8 -41.0 
76.00 lOc26 -6.00 -1.18 13.08 .91 .13 940 745.5 48.2 -40.5 
76.25 25.62 .. 5.99 ... 1.18 18.45 .75 "16.98 996 745.1 47.6 -40.1 
39276.40 25.66 ' -!)'.98 -1.18, 18.50 .. 16.75 -16.98 999 744.9 41.2 .. 39.8 
16.60 26.25 .. 5.96 -1.181. l'hll .13 .91 1006 11t1t.6 46.7 -39.1t 
76.80 29.23 -5.92 -1.181 22.13 .66 .91 .1029 744 .. 3 46.2 -39.1 
77.00 33 •. 16 -5.90 -1.18! 26.09 .56 .84 1057 744.0 45.8 -38.7 
11.20 ~8.91 ... 5.89 -.1.18 21.90 .66 .91 1031 743.7 1t5.) .. 38.3 
77.40' 23.97 .. 5.85 -1.18 16.94 .78 -17.03 987 743.04 44.8 _38.0 
77,60 22,16 -5.82 -1.18 15.16 I .84 .07 966 743.2 44.3 -31.6 I 
39H7.75 21.51 .. s.in -1.18 14.57 -16.86 -17.09 958 143.0 1t3.9 -31.3 
18.00 21.18 -5.78 .1.17 14.22 .87 .09 954 742.6 43.3 ", .. 36.9 
. 
" 
7$.25 19.76 .. 5.75 -1.17 12.84 ,92 .14- 919 742.3 42.1 .. 36.4 
18.50 20.07 -5.71 -1.17 13.19 .90 ,14 945 742.0 4281 -36.0 
78.'15 20.99 .. !,>.66 -1.17 14.15 .86 ioU 959 741,6 41.5 -;;5.5 
'19.0Q 21.09 ,-5.64 -1.16 14.28 .86 .11 961 '141.3 4.0.9 -35.1 
l' 
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Table 3· (cont. ) 
I 1963 53A (Explorer 19) 
i 
MJD _107 P 107 :{> 107 :{> -107p log Po log Ps T Z 11'11'-110 o -00 s t a 'II' 'II' ' 
(OK) (Jan) (deg) (deg) 
39279.50 19.23 -5.55 -1 .. 16 12,52 -16.n -l.7.16 938 740.1 39.7 -34.2 
79.75 19.82 -5.50 -1.16. 13.16 .90 .15 947 740.4 39.1 -33.7 
80.00 20.41 -5.45 -1.16 13.79 .87 .13 956 740.1 38.5 -33.3 
80.25 19.26 -5.39 -1.15 12.71 .91 .17 944 739.8 37.9 -32,.8 
80.50 18.81 -5.35 -1015 12.31 .93 .18 937 739.5 37.3 -32.4 
80.75 ,18.67 -5.29 -1.14 12.25 .93 .18 936 739.3 36.7 -31.9 
81.00 18.63 .. 5.24 -1.14 12.25 .93 .18 937 739.0 36.1 -31.4 
81.25 18.79 -5.18 -1.13 12.48 .92 .18 942 738.7 35.5 -31.0 
'I 81.50 18.74 -5.14 -1.13 12.47 .92 .18 943 738.5 34.9 -30.5 i 81.75 18.79 -5.07 ~1.12 12.60 .92 .18 944 738.2 34.3 -30.1 i 82.00 18.63 -5.02 -1.11 12.50 .92 .18 942 738.0 33.7 -29.6 
.,4 82.25 18.47 -4.95 -1.11 12.41 .92 .18 942 737.8 33.1 
-29.2 , , 
82.50 1,8.20 -4.90 -1.10 12.20 .93 .19 940 737.5 32.5 -28.7 
82.75 18.03 -4.83 -1.09 12.10 ~94 ,20 939 737.3 31.9 -28.2 
83.00 18.16 -4.16 -1.09 12.31 .93 .19 942 737.1 31.3 -27.8 
83.25 18.09 -4,11 -1.08 12.30 .93 .20 943 736.9 30.7 -27.3 
83.50 18.62 -4.63 -1.07 12.92 .90 .18 952 736.7 30.1 -26.9 
83.75 19.15 -4'.57 -1.07 13.51 .88 .16 960 736.5 29.5 -26.4 
84.00 18.36 -4.51 -1.06 12.79 .90 .18 952 736.3 28.9 -26.0 
84.i!5 17.66 -4.42 p1~0~ 12.19 .93 .21 943 736.1 28.3 -25.5 
84.50 17.27 -4.36 -1.04 11.87 .94 022 939 735.9 27.7 -25.0 
, . 84.75 16.97 -4.30 -<.1.03 11.65 .95 .23 936 735.8 27.1 -24.6 [i 85.00 16.47 -4.21 -1.03 11.23 .97 .24 930 735.6 26.5 -24.1 II 
'.11 85,25 16.28 .. 4.15 ":1.02 11.11 .98 .24 928 735.5 25.9 -23.6 
t ~ 85.50 15.98 -4.08 -1.01 10.89 .99 .26 926 735.3 25.3 -23.2 
i 85.75 15.37 -3.99 0.00 11 ~38 .97 .24 934 735~2 24.7 -22.7 
; ~ 86.00 14 0 97 -3.91 -0.99 1,0.07 -17.02 .30 917 735.0 24.1 -22.3 
; j 86.25 lli .46 -3.86 -0.99 9.61 .04 .32 910 734.9 23.5 -21.8 ' . 
\ ~ i 86.50 13.24 -3~ 77 -0.98 8. i t8 .10 037 892 734.8 22.9 -21.3 
86.75 14.05 -3.68 .• 0097 9.40 .05 .33 907 734.1 22.3 ' -.20.9 
87.00 14.15 
-3.59 ... 0.96 9 Q 60 .04 .32 910 734.6 21.8 -20.4 
87.25 l't. 2 5 ... 3.53 ... 0,95 9.17 .0/+ .31 913 734.5 21.2 -19.9 
87.50 14.25 -3 .. 45 ';0,,94 9.86 .03 .31 915 734.4, 20.6 .. 19.5 
87.75 14.44 -3.36 .. 0.94 10.11. ,02 .30 919 734.3 20.0 -19.0 
86.00 14.44 -3,,27 -0.93 10.24 .02 .30 922 734.2 19.4 ... 18.6 
88.25 14.9'+ -3.18 ... 0.92 10.64 -1,6.99 .28 932 734.2 16.8 -18.1 
88.50 15.04 -3'.12 ... ·0.91 U.Ol .98 .27 935 734.1 16.2 -17.6 
88.75 15.34 -3.04 -0.90 11.40 .96 .26 941 734.0 17.6 -17.2 
89.00 15.23 -2.94 .·0.89 11.40 .96 .26 941 734.0 17.0 -16.7 
89.25 14,81 "2~87 -0.88 11.07 .98 .27 936 733.9 16.4 -16.2 
89.50 14.40 .. 2 .. 79 .. 0.8a 10.74 .99 .29 932 733.9 15.8 -15.8 
89.75 14.26 ... 2.70 .. 0.86 10.70 .. 17.00 .29 932 733.9 15.2 -15.3 
90.00 14.l4 -2 .. 62 -0.85 10.68 .00 .29 931 733.9 14.6 -14.8 
90.25 14,13 -2,52 .0.64 10.76 .00 .29 933 733.8 14.0 -14.4 
90.50 14,22 "~1f44 -O~83 10.95 .. 16.99 .28 936 733.8 13.3 -13.9 
90.75 14.10 -2.36 -0.82 ~O,92 .99 .28 935 733.8 12.7 .. 13.4 
91,00 13.99 -2..28 -0,81 10.90 -17 .. 00 .29 935 733.8 12,1 -13.0 
91.25 13.76 .. 2.20 -0 .. 80 10 9 78 .00 .29 934 733,8 1l.5 -12.5 
91.50 13.77 "2 •. 10 -0.79 10.88 ,00 .29 936 733.9 10.9 -12.0 
91.75 13.77 -2.02 -0.18 10.97 .00 .29 937 733,9 10.3 -1l.5 
92.00 13.97 -.1.92 -0.77 11.27 -16.911 .28 943 733,9 9.7 -H.l 
92.25 14.17 .. 1.85 .. 0.75 11.57 .96 .27 950 734.0 9.1 -10,6 
92.50 13.25 -1.76 -0.14 10.76 -17.00 .30 937 734.0 8.5 -10 •. 1 
92.75 12.95 -1~67 -O.n 10.55 .02 .31 933 734.1 7.9 -9.1 
93,00 12.75 -1.58 -0.72 10.45 .02 .31 933 734.1 7.;~ .. 9.2 ". 
93.25 12,45 .. 1.48 -0.71 10.25 .03 .32 931 734,2 6.7 .. 8.7 
93.50 12.45 -1.40 .. 0.69 10.36 .03 .32 931 134.2 eel -8.3 
93.75 12.36 -1.31 .. 0.68 10.36 .03 .32 931 734.3 5.5 -7.8 
94.00 12.36 -1.23 -0.67 10,46 .02 .32 934 734,4 4.9 -7.3 
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Table 3' (cont. ) 
1963 53A (Explorer 19) 




_107p log p 
a e log Ps T ". z a. ".-a.0 6 -6 ". 0 
~~ 
(OK) (Ion) (deg) (deg) 
.' 3929~.50 11.87 -1.05 .. 0.64 10.18 -17.04 -17.33 931 734.6 3.7 -6.4 
94.75 11.68 .. 0.96 -0.62 10.10 .05 .33 929 734.7 3.1 -5.9 
95.00 11.28 -0.86 -0.61 9.81 .06 .35 926 734.8 2.5 -5.4 
95.25 11.09 -0~7fj -0.59 9.72 .06 .35 925 734.'1 1.8 -~.9 
95.50 11.00 -O.bEl -0.58 9.74 .07 .35 925 735.0 1.2 ... 4.5 
95.75 l-l.01 -0.60 -0.57 9.84 .06 .35 929 735.1 0.6 -4.0 
96.00 12.45 -0.51 -0.56 11.38 -16.99 .29 951 735.3 0.0 -3.5 
96.25 11.95 -0.42 -0.54 10.99 -17.01 .30 9~6 735.4 359.4 -3.0 
96.50 11.56 -0.33 -0.52 10.71 .02 .31 942 735.5 358.8 -2.6 
96.75 11.68 -0.24 -0.51 10.92 .01 .31 945 735.7 358.2 -2.1 
97.00 11.28 -0.10 .. 0.50 10.60 .03 .32 941 735.8 357.6 -1.6 i 
97.25 9.57 -0.07 .. 0.48 9.01 .10 .39 919 736.0 356.9 -1.1 
97.50 8.15 0.01 -0.46 7.70 .17 .46 897 736.1 356.3 -0.7 
97.75 7.96 0.11 .. 0.45 7.b2 .18 .46 895 736.3 355.7 .. 0.2 
98.00 8.49 0.19 -0.44 8.24 .15 .43 905 736.5 355.1 0.3 
98.25 8.70 0.27 -0.43 8.55 .14 .41 910 736.6 354.5 0.8 
98.50 8.62 0.34 -0.41 0.54 .14 .41 910 . 736.8 353.9 1.2 
98.75 8.53 0 .. 43 -0 0 40 8.56 .14 .~1 910 737.0 353.2 1.7 
.99.00 8.34 0.53 -0.38 8.48 .15 .42 910 737.2 352.6 2.2 
; n 99.25 8.15 0.62 -0.31 8.40 .15 .42 910 737.4 352.0 2.7 
It 99,,50 8.26 0.71 -0.36 8.61 .13 .41 915 737.6 351.4 3.2 " ~J 
, >, 99.75 10.51 0.80 -0.34 10.97 .02 .31 951 737.8 350.7 3.6 
" 
.. 0.33 350.1 4.1 . ,i 39300.00 12.76 0.87 13.30 -16.93 .23 981 738.0 II 
" 
00 •. 25 i4.20 0.96 -6.32 14.83 .89 .18 993 738.2 349.5 4.6 
II, 00.50 11.97 1.04 -0.30 12.71 .97 .25 969 738.4 348.9 5.1 
00.75 10.85 1.14 .0.2,9 11.70 ·-17.00 .26 960 738.6 348.2 5.6 
01.00. 13.92 1.23 .0.28 14.81 -16,68 .18 998 738.9 347.6 6.0 
01.25 13.92 1.29 .0.26 14.95 ,87 .17 1002 739.1 347.0 6.5 
01.50 12.70 1.38 .. 0.25 13.83 .91 .21 990 739,3 346.3 7.0 
01.75 12.71 1.46 -0.23 13.94 .92 .21 969 739.5 345.7 7.5 
02.0.0 11.69 1,54 .0~22 13.02 .95 .24 980 739.8 345.1 8.0 
02.25 10.06 1.61 .0.21 11.46 -17.01 .29 961 740.0 344.4 8.4 
02.50. 9.15 1.69 .0.19 1·0.65 .06 .32 949 740.3 343,8 8.9 
02.75 .9.55 1.78 -0..18 11.15 ,03 .30 957 740.5 343.2 9.4 
03.0.0. 9.,45 1.86 -0.17 11.14 .03 .31 959 740.8 342.5 9.9 
03.25 7,91 ll'92 -0.15 9.69 .10 .36 938 741.0. 341.9 10.4 
03.50 7.60 ;; ~OO .0.14 9.46 .12 .37 934 741.3 341.2 10.9 
0.3.75 7.29 Z.08 -0..13 9.24 .12 .38 932 741.5 340.6 11.4 
04.0.0. 7.18 2 •. 15 .0.12 9.21 .12 .39 932 741.B 340.0 11.B 
04.25 7.31 2.22 .0.10 9.48 .12 .31 936 742.0 339.3 12.3 
04,50 7.66 2.30 -0.09 9.87 .10 .35 941 742.3 338.7 1.2.8 
0.4.75 7.64 2.39 _0.07 9.96 .10 .35 942 742.6 338.0 13.3 
05.0.0. 1.13 2.45 .0..06 10.11 ,09 .35 946 742.B 337.4 13.8 
05.25 1.60. 2.52 ·0..0.5 10.08 .09 .35 947 743.,1 336.7 14.3 
05.50 1.48 2.61 .0.04 10.05 .10 .35 945 "f4Zl.4 336.1 14.7 
05.75 7.25 2.66 .0..03 9.88 .11 .35 943 743.7 335.4 15.2 
06.0.0. 7.4~ 2.74 -0..02 10.15 .0.9 .34 949 743.9 334.1 15.7 
0.6.25 7.40 2.82 -0..01 10.20. .09 .34 950 744.2 334.1 16.2 
06,50. 7.16 2.B1 0.00. 10.b3 .10. .35 948 744.5 333.4 16.7 
;1 0.6.75 7.23 2.94 0.01 10.18 .10 .34 949 744.8 332.7 17.2 
01.00 6.98 3.02 0..02 10.02 .11 .35 948 745.1 332.1 11.1 
01.25 7.05 3.07 0.03 10.114 ,,10. .34 951 745.4 33).4 18.2 
07.50. 7.00 3.14 0..04 10.:18 .10 .34 951 145.7 330..7 18.6 
07.75 6.75 3.18 0..05 9.:99 .11 .35 949 745.9 330.1 19.1 
08.00 6.19 3.26 0.06 9.51 .13 .37 943 746.2. 329.4 19.6 
08,25 5.33 3.33 0..07 8.73 .17 .40. 931 746.5 328.7 20..1 
08.50. 4.76 3.37 '0..08 8.22. .20 .42 923 746.8 32B.O 20.6 
0.8.75 4.40 3.45 0.09 7.93 .22 .44 919 747.1 327.3 21.1 
09.00. 4.54 3.48 0.10 8.12 .2.1 .43 923 747.4 326.6 21.6 
09.25 4.68 3.55 0.11 8.34 .19 .42 926 747.7 325.9 22.1 
133 
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m Ir Table 3' (cont. ) i 1 
\t~ 1963 53A (Explorer 19) ifl 
" i MJD -107 P 107 P 107p -107p log Pe log Ps T a. 6 -60 ., z ".-0.0 l' S t a 1f ". , 
" (OK) (kIn) (deg) (deg) II 39309.~0 4.40 3.59 0.12 8.12 -17.21 -17.43 924 148.0 32~.2 22.6 i;! 09.75 4.13 3.66 0.13 7.92 .22 .44 921 748.3 324.5 23.0 
III 10.00 3.95 3.70 0.14 7.79 .23 .44 919 148.6 323.8 23.5 ;}i 10.25 3. "l7 3. "6 0.15 7.68 .24 .45 916 748.9 323.1 24.0 
, , 10.50 3.69 3.00 0.16 7.65 .24 .45 918 149.2 322.4 24.5 ! i 
j l 10.75 A.82 3.86 0.11 8.85 .17 .39 939 149.4 321.7 25.0 
. f 11.00 6.05 3.90 0.18 10.13 .10 .33 961 149.7 321.0 25.5 , ~ 
i 11.25 5.14 3.95 0.18 9.28 .14 .31 949 150.0 320.3 26.0 ! 
-1 11.50 4.33 3.99 0.19 8.52 .19 .41 936 150.3 319.6 26.5 l..~ '! 11.15 3.62 4.04 0.20 7.86 .23 .44 925 150.6 318.8 27.0 I 12.00 3.11 4.01l 0.21 1.39 .25 .46 911 750.9 318.1 27.4 12.25 2.59 4.10 0.22 6.91 .28 .49 908 751.2 317.4 27.9 
i 12.50 2.57 4.13 0.22 6.92 .28 .49 909 751.5 316.6 28.4 
'I 12.75 2.56 4.18 0.23 6.97 .28 .49 910 751.8 315.9 28.9 I 13000 2.53 4.20 0.24 6.98 .28 .49 911 752.1 315.1 29.4 .. ~ 
'''';j 13.25 2.51 4.21 0.25 6.97 .28 .49 912 152,4 314.4 29.9 :,! 
I 13.50 2.27 4.24 0.26 6.77 .30 .50 908 752.6 313.6 30.4 
'J 13.75 2.18 4;2& 0.26 6.7? .30 .50 907 152.9 312.8 30.9 l ,14.00 2.22 4.30 0.21 6.79 .30 .49 909 753.2 312.1 31.4 
~ i 14.25 2.37 4.31 0.28 6~96 .28 .49 914 753.5 311.3 31.8 
I' 14.50 2.42 4.32 0.29 7.03 .26 .48 920 753.8 310.5 32.3 
l' 14.75 4.51 4.34 0.29 9.15 .15 .37 956 154.0 309.7 I n.8 li 
"j t,; 15.00 9.05 4.37 0.30 13.73 -16,97 .19 1011 754.3 308.9 33.3 1 
'ti 15.,25 12.48 4.38 0.31 1'7.17 .86 .08 1041 754.6 308.1 3.3.8 
" 
;f1 15.50 10.51 4.39 0.31 15.22 .91 .13 1033 754.9 307.3 34.3 
! l:! 15.75 7.12 4.'10 0.32 ll.85 ... 17.03 .25 996 755.1 306.5 34.8 '. ~ 
, I ~n 16.00 4.15 4.40 0.33 8.88 ,16 .37 954 755.4 305.6 35.3 
;ij 16.25 4.43 4.40 0.33 9.16 .15 .36 959 755.7 304.8 35.7 16.50 6.55 4.40 0.34 11.30 .05 .26 990 755.9 304.0 36.2 ;/ 16.75 5.42 4.39 0.35 10.16 'iOl0 .31 975 756.2 303.1 36.7 
ih 17.00 3.58 4.31 0.36 a.31 .20 .40 945 756.5 302.2 37.2 r~ 
17.25 2.56 4.34 0.36 7.26 .26 .46 927 756.7 301.4 37.7 ::( :.t 
" 17.50 2.66 4.32 0.37 7.35 .26 .45 928 757.0 300.5 38.2 I ~.; 
17.75 2.97 4.30 0.37 7.63 .25 .43 933 757.2 299.6 38.6 
18.00 3.28 4.26 0.38 7.91 .23 .41 938 757.5 298.7 39.1 
18.25 3.80 4.23 0.39 8.41 .19 .39 949 757.7 291.8 39.6 
18.50 6.46 4.'18 0.39 11.03 .07 .27 988 758.0 296.8 40.1 
18.75 6.99 4.13 0.40 11.52 .06 .25 993 158.2 295.9 "'0.6 
19.00 2.63 4.,09 0.41 7.13 .21 .45 927 758.4 294.9 41.0 
19.25 1.63' 4.04 0.41 6.08 .35 .52 905 75a.7 294.0 41.5 
19.50 1.66 3.98 0.42 6.06 .35 .51 905 758.9 29.3.0 42.0 
19.75 1.69 3.92 0.42 6.03 .35 .51 906 759.1 292.0 42.5 
20.00 1.62 3.06 0.42 5.90 .36 .52 903 759.3 291.0 42.9 
20.25 1.66 3.75 0 .• 43 5.84 .37 .52 902 759.6 289.9 43.4 
20.50 1.90 3.66 0.43 5.99 .36 .51 906 759 0 8 288.9 43.9 
20.75 2.05 3.53 0.44 6.02 .35 .51 907 760.0 287.8 44.4 
21.00 2.20 ,3.38 0.44 6.02 .35 .51 90B 760.2 2.86.7 44.8 
21.25 2.35 3.25 0.45 6.05 .35. .50 910 760.4 285.6 45.3 
21.50 2.40 13.09 0.45 5.94 .36 .51 909 760.6 284.5 4.5.8 
21.75: 2.66 :2.90 0.45 6.01 .35 .50 909 760.8 283.3 46.2 
22.00 1 3.63 '2.72 0.45 6.80 .29 .46 926 761.0 282.1 46.7 
22.25 4.30 2.49 0.46 7.25 .26 .43 935 161.2 280.9 47.1 
22.50 4.47 2.23 0.46 7.15 .27 .43 934 761.3 279.7 47.6 
22.75 5.04i ,1.95 0.46 7.45 .26 .41 941 761.5 278.4 48.0 
~ f 2~.00 5.41 1.63 0.46 7.50 .25 .41 942 761.7 277.1 48.5 , 
23.25 5.58 1.22 0.46 7.26 .26 .42 938 761.9 275.8 48.9 
23.50 5.65 0.73 0.46 6.84 .28 ,,45 931 762.0 214.5 49.4 
23.75 5.93 0.00 0,"'6 6.39 .32 .48 921 762.2 273.1 49.8 
24.00 6.31 0.00 0.46 6.77 .29 .45 929 762.4- 271.1 50.2 
24.25 6,09 0.00 0.46 6.S5 .31 .46 925 762 e 5 270.2 50.7 
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Tshle 3' (cont.) 
1963 53A (Explorer 19) 





a log Pe log Ps T z a Tr -a0 5 -50 Tr ". . 
(OK) (Ian) (deg) (deg) 
39339.50 8.46 0.00 0.161 Il.62 -17.16 -17.32 967 761.5 132.6 52.9 
39.75 a.18 0.00 0.15: !:l.33 .17 .34 962 161.3 131.2 52.5 
40.00 e.21 0.00 0.15'1 8.36 .17 .34 962 761.1 129.9 52.;! 
40.25 e.23 0.00 0.14 8.37 .17 .34 962 760.9 128.6 51.9 
40.50 8.46 0.00 0.14 8.60 .1,5 .33 966 760.7 127.3 51.5 
40.75 ,8.70 0.00 0.13 8.83 .13 .32 971 760.5 126.1 51.2 
41.00 0.02 0.00 0.12 8.94 .13 .31 971 760.3 124.9 50.8 
41.25 9.67 0.00 0.12 9.79 .10 .27 982 760.1 123.7 50.4 
, r 41.50 10.00 0.00 0.12 10.12 .08 .26 987 759.9 122.5 50.1 
41.75 10.43 0.00 0.11 10.54 .06 fl c 4 993 759.6 121.4 49.7 
42.00 11.07 0.00 0.11 11.18 ,03 ,22 1001 759.4 120,3 49.4 
42.25 10.39 0.00 0.10 10.49 .06 .24 991 759.2 119,2. 49.0 
42.50 10.01 0.00 0.10 10.11 .07 .26 986 759.9 118.2 48.6 
42.75 9.84 0.00 0.10 9.94 .07 .27 985 758.7 117.1 48.3 
43.00 9.77 0.00 0.09 9.86 .08 .27 982 758,4 116.1 47.9 
43.25 9.30 0.00 0.09 9.39 .11 ,29 974 758.2 115.1 47.5 
43.50 8.92 0,00 0.01:) 9.00 .13 .31 967 757.9 114.1 47.1 
43.75 8.45 0;00 0.U8 8.53 .15 .)4 959 757.7 113.1 46.6 
,44.00 8.08 0.00 0.08 8.16 .17 .36 952 757.4 112,1 46.4 
44.25 7.51 0.00 0.08 7.59 .20 ,39 942 757,1 111.2 46.0 
44.50 7.15 0.00 0.07 
"' .22 .23 ,41 933 756,8 110,3 45.6 44.'75 6.99 0.00 0.07 7.06 .24 .42 929 156,6 109.3 45.2 
45.00 7.03 0,00 0.06 7,09 .24 .42 929 756,3 108.4 44.9 
45 •. 25 7,08 0,00 0.06 7.14 .23 .41 930 756.0 107.5 44.5 
45.50 7.24 0.00 0.06 7.30 .22 .41 932 155.7 106.6 44.1 
45.75 8.00 0.00 0.05 8.0S .18 .36 946 755.4 105.8 43.7 
46.00 7.86 0,00 0.04 7.90 .19 .)7 942 755.1 104.9 43.3 
46.25 7.81 0.00 0.04 7.85 .18 .38 9':-1 754.8 104.1 42.9 
46.50 7.77 0.00 0.04 7.81 .19 .38 940 754.5 103.2 42.6 
46.75 7.84 0.00 0.03 7.87 .19 .38 940 754.2 102.4 42.2 
47.00 B.62 0.00 0.03 8.65 .14 .34 954 753.9 101.6 41.8 
47.25 8.18 0.00 0.02 8.20 .16 .36 947 753.5 100.8 41.4 
47.50 8.16 0.00 0.02 13.18 .16 .36 945 753.2 99.9 41.0 
47.75 a.03 0.00 0.02 8.05 .16 .37 943 752.9 99.1 40.6 
49.00 7.91 0.00 0.01 7.92 .17 .38 939 752.6 98.4 40.2 
4r.25 7.80 0.00 0.00 7.80 .18 .38 936 752.2 97.6 39.tI 
48.50 8.50 O~OO 0.00 8.50 .14 .35 948 751.9 96.6 39.4 
48.75 8.60 0.00 0.00 8.60 .13 .34 950 151.6 96.0 39.0 
49.00 9.21 0.,00 -0.01 9.20 .10 .32 960 751.2 95.3 38.7 
49.25 9.41 0.00 -0.02 9.39 .09 .31 962 750.9 94.5 38.3 
49.50 8.30 0.00 -0.02 8:.28 .14 .36 944 150.6 93.8 37.9 r 49.75 7.70 0.00 -0.02 7.68 .18 .40 932 750.2 93.0 37.5 50.00 7.52 0.00 -0.03 7.49 ,19 .41 927 749.9 92.3 37.1 
50.25 7.03 0.00 -0.04 6.99 .22 .44 916 149.5 91.6 36.1 
50.50 6.85 0.00 -0.05 6.80 .23 .45 911 149.2 90.8 36.3 
50.75 6.89 0.00 -0.06 6.83 .23 .44 911 748.8 90.1 35.9 
51.00 7.03 0.00 -0.06 6.97 .22 .43 913 748.5 89.4 35.5 
51.25 7.07 0.00 -0.07 7.00 .21 .44 914 748.1 88.1 35.1 
51.50 6.92 0.00 -0.08 6.84 .21 .45 912 H7.8 88.0 34.7 
51.7!) 6.77 0.00 -0.09 6.68 .23 .46 907 747.4 67.3 34.3 
52.00 16.93 0.00 -0.10 6.83 .23 .44 908 747~() 86.6 33.9 
52.25 7.00 0.00 -0.10 6.90 .22 .44 909 746.7 85.9 33.5 
52.50 7.17 0.00 -0.10 7.07 .21 .43 912 746.3 85.2 33.1 
52.75 7.05 0.00 -0.11 6,94 .21 .44 909 145.9 84.5 32.7 
53.00 6.93 0.00 -0.12 b.81 .22 .45 906 745.6 83.8 32.3 , 
" 53.25 6.62 0.00 -0.12 6.50 .24 .47 899 745.2 83.1 31.9 
53.50 6.41 0.00 -0.13 6.28 .25 .48 893 144.9 a2.5 31.5 
53.75 6.62 0.00 -0.14 6.48 .24 .47 897 744.5 81.8 31.2 
54.00 7.04 0.00 -0.14 6.90 .21 .44 905 744.1 81.1 30.8 
t 54.25 7.16 0.00 ... 0.15 7.01 .20 .43 901 743.8 80.5 30.4 
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'l'able 3 (cont.) 
1963 53A (Explorer 19) 
... 
MJD _107p 107p lO7p -107p log P
e log Ps T z a rr -a0 o -00 s t a 1T 1T ' 
(OK) (km) (deg) (deg) 
" 
39354.50 7.49 0.00 -O.lS 7.34 -17.18 -17.41 913 743.4 79.8 30.0 
1 54.75 7.53 0.00 -0.16 7.37 .18 .41 913 143,0 79.1 29.t.1 
f~ 55.00 7.88 0.00 -0,16 7.72 .15 .39 920 742,6 78.5 29.2 
~i 55.25 0.23 0.00 -0.17 8.06 .13 .37 926 742.3 71.8 26.8 '~ 55.50 8,.49 0.00 -0.17 8.32 .11 .36 931 741,9 17 .2 28.4 55.75 -9.78 0.00 -0.18 9.60 .03 .30 954 741.5 76.5 28.0 
it 56.00 10.77 0.00 •• 0.18 10.59 -16.99 .26 968 741.2 75.9 27.6 
* 
56.25 11.97 0.00 -0.18 11.79 .94 .21 982 740.8 75.2 27.2 it 56.50 14.81 0.00 -0.18 14.63 .84 .12 1013 740.4 74.6 26.8 l! u 56.75 15.82 0.00 -0.19 15.63 .80 .09 1024 740.1 74.0 26.4 f.-. l~ 
it 57.00 11.96 0.00 -0.19 11.77 .92 .21 984 739.7 73.3 26.0 
!a 57.25 11.16 0.00 -0.19 10.97 .96 .24 971 739,3 72.7 25.6 
• 57.50 11.29 0.00 -0.19 11.10 .96 .24 971 739.0 72 .1 25.2 ~ 
R 57.75 11.11 0,00 -0.20 10.91 .97 .25 966 738.6 71.4 24,1i ~ 58.00 11.26 0.00 -0.20 11.06 .96 .24 968 738.3 70.8 2".4 ~ 
i 58.25 11.61 0.00 -0.20 11.41 .9" .23 973 737.9 70.2 2".0 58.50 11."7 0.00 -0.20 11.27 .95 .23 970 737.5 69.6 23.6 i 58.7~ 11.4" 0.00 -0.20 11.24 .95 .23 968 737.2 68.9 23.2 ~ , 59.00 11.32 0.00 -0.20 11.12 .95 .24 967 736.8 68.3 22.8 ! 59.25 11.41 0.00 -0.20 11.21 
.9" .23 968 736.5 67.7 22.5 I 59.50 11.91 0,00 -0.20 11.71 .93 .21 972 736.1 6701 22.1 59.75 12.23 0.00 -0.20 12.03 .91 .20 976 735.8 66.5 21.7 
60.00 13.16 0.00 -0.20 12.96 .87 .17 988 735.4 65.9 21.3 
60 •. 25 16."4 0.00 -0.20 16.24 .76 .07 1023 735.1 65.3 20.9 
60.50 16.69 0.00 -0.20 16.49 .75 .06 1027 73".8 64.6 20.5 
60.75 16.7" 0.00 -0.19 16.55 .74 .06 1029 734.4 64.0 20.1 
61.00 18.63 0.00 -0.19 18.44 .68 .01 1046 73".1 63.4 19.7 
61.25 17.89 0.00 -0.19 17.70 .70 .02 1039 133.8 62.8 19.3 
61.50 17.97 0.00 -0.19 17.'18 .70 .02 1038 733.4 62.2 18.9 
61.75 20.91 0.00 -0.18 20.73 .63 -16.96 1061 733.1 61.6 18.5 
62.00 10.78 0.00 -0.1& 18.60 .67 -17.00 1045 732.8 61.0 18.1 
62.25 17.37 0.00 -0.18 17.19 .71 .0" 1033 732.5 60." 17. " 
62.50 17.70 0.00 -0.18 17.52 .70 .03 1034 732.2 59.8 17.3 
62.75 18.35 0.00 -0.18 18.17 .68 .01 1039 731.8 59.2 16.9 
63.00 19.22 0.00 .. 0.18 19.04 .66 -16.'i9 1046 731.5 58.6 16.5 
63.25 19. 08 0.00 -0.17 18.91 .66 .99 1046 731.2 58.0 16,,2 
63.50 17.93 O~OO -0.17 17.76 .68 -17 .02 1035 730.9 57.5 15.8 
63.75 18.53 0.00 -0.16 18.37 .67 4 0 1 1038 730.6 56.9 15.4 
64.00 16,93 0.00 -0.16 18.77 .66 .00 1040 730.4 56.::1 15.0 
64.25 19.45 0.00 -0.16 19.29 .64 -16.98 10"6 730.1 55.7 14.6 
64.50 19.68 0.00 -0.15 19.53 .63 .98 1048 729.8 55.1 14.2 
64.75 19.51 0.00 -0.14 19.:37 .64 .98 1046 729.5 54.5 13.8 
65.00 18.95 0.00 -0.14 18.81 .65 -17.00 1040 729.2 53.9 13.4 
65.25 19.21 0.00 -0 ~ 14 19.07 .65 -16.99 10"1 729.0 53 .. 3 13.0 
65.50 20.31 -0.16 -0 •. 13 20.02 .62 .97 1048 728c 7 5.2.7 1.2" t> 
65.75, 21.01 -0.53 -0.12 20.36 .61 .96 1051 728.5 52.2 l~~J ~~ 
66.00, 21.31 -0.77 -0.12 20.42 .60 .96 1052 728.2 51.6 1l.8 \£ ;1. 
66.25 20.82 ..;0.92 -0.11 19.78 .62 .91 1046 728.0 51.0 11." ,r 66.50· 21.45 ,1.06 -0.11 20.28 .61 .96 1048 727.7 50.4 11.1 
66.60: 21.80 
-.1.10 -0.10 20.60 .. 60 .95 1051 727.6 50.2 10.9 ~~ , 
66.80 24.84 ';1.i7 -0.10 23.58 .53 .89 107't 727.5 "9.7 10.6 1 
67.00 25.29 -1.23 -0.10 23.96 .52 .88 1078 727.3 "9.3 10.3 ~ 67.20 34.27 -1.26 -0.09 32.92 .37 .73 1131 727.1 "8.8 10.0 .-:~ 
67.40 31.44 -1.3Q -0.08 30.06 ."0 .76 1117 726.9 48.3 9.7 j. 67.60 31.90 -1.32 :-0.08 30.50 .40 .76 1117 726.8 47.9 9.3 1 67.80 43."5 -1.35 -0.07 "2.03 .26 .62 117.1 726.6 47.4 9.0 , . j, 68.00 51.93 -1.37 -0.06 50.50 .17 .!>3 1206 726.4 46.9 8.7 '\ 68.20 "0.66 -1.37 -0.06 39.24 .28 .63 1162 726.3 46.5 8." 'i' 
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I ~ Table 3 (cont. ) 
ft 1963 53A (Explorer 19) l! 
~ ! 
~ MJD _107p 107 P 107p -107 P log Pe log Ps T Z 1l'IT- 1l0 6 -6 ~ , .R S t a 'IT 'IT 0 
i (OK) (km) (deg) (deg) 1 
39380.25 10.62 1.02 0.39 12.03 -16.85 -17.17 934 725.7 19.1 -10.3 
60.50 10.92 1.08 0.40 12.41 .83 .16 939 725.9 18.6 -10.7 
80.n 11.23 1,1.6 0.40 12.79 .81 .15 945 726.1 18.0 -1l.1 
81.00 11.24 1.2'1 0.41 12.89 .81 .14 945 726.3 17.4 -1l.5 
81.25 11..25 1.29 0.42 12.96 .81 .14 946 726.5 16.9 -11.8 
81.50 '11.37 1.37 0.44 13.17 .81 .13 947 726.7 16.3 -12.2 
81.75 11.69 1.43 0.44 13.56 .80 .12 951 727.0 15.7 -12.6 
, 82.00 11.61 1.48 0,46 13.55 .80 .12 950 727.2 15.2 _13.0 , , i 82.25 11.64 1.58 0,46 13.68 .80 .11 950 727.4 14.6 -13.4 i 
~ 82.50 11.67 1,63 0.47 13.77 .79 .11 951 727.7 14.0 -13.8 82.75 12.01 1.69 0.48 14.18 .78 .10 957 727.9 13.5 -14.1 
83.00 13.06 1.77 0.49 15.31 .73 .07 971 i28,2 12.9 -14.5 
83.25 15.94 1.84 0.50 18.28 .65 -16.99 999 728.5 12.3 -14.9 
83.50 13.85 1.89 0.51 16.25 .70 "17.04 982 728.8 U.8 .. 15.3 
83,75 13.08 1.94 0.52 15.54 .73 .06 972 729.0 11.2 -15.7 
84.00 13.84 2.03 0.53 16.40 .70 .03 981 729.3 10.6 -16.1 
84.25 13.78 2.10 0.54 16.42 .70 .03 982 729.6 10.1 -16.5 
84.50 13.22 2.19 0.55 15.96 .72 .U5 974 729.9 9.5 -16.8 
84.75 13.47 2.24 0.56 16.27 .72 .04 976 730.2 8.9 -17.2 
85.00 14.85 2.30 0.57 17.72 .68 .00 990 730.6 8.3 -17.6 
85.25 14.59 2.39 0.58 17.56 .67 .00 990 730.9 7.8 -18.0 
85.50 14.24 2.44 0.59 17.27 .68 .01 988 731.2 7.2 -18.4 
85.75 13.99 2.52 0.60 17.11 .69 .01 985 131.6 6.6 -18.8 
86 .• 00 13.54 2.59 0.61 16.73 .71 .02 979 731.9 6.1 -19.2 
86.25 13.49 2.65 0.62 16.76 .71 .02 978 132.3 5.5 -19.6 
86.50 13.14 2.73 0.63 16.50 .72 .03 975 732.6 4.9 -20.0 
86.75 13.29 2.81 0.64 16.74 .71 .OZ 978 733.0 4.3 -20.3 
87.00 13.96 2,86 0.65 17.46 .69 .00 985 733.4 3.8 -20.7 
87.25 14.52 2.94 0.66 18.12 .67 -16.98 993 733.7 3.2 ~21.1 
87.50 15.79 3.03 0.67 19.48 .63 .95 1005 734v1 2.6 -21.5 
87.75 17.57 3.08 0.68 21.33 .60 .91 1018 734.5 2.0 -21.9 
88.00 17.72 3.15 0.69 21.56 .59 .90 1021 734.9 1.4 -22,3 
88.25 17.68 3.24 0.70 21.62 .58 .89 1023 735.3 0.9 -22.7 
88.50 18.38 3.29 0.71 22.38 .57 .88 1028 735.7 0.3 -23.1 
88.75 17.72 3.36 0.72 21.80 .58 .89 1024 736.1 359.7 -23,S 
89.00 16.90 3.46 0,73 21.09 .60 .90 1019 736.5 359,1 -23.8 
89.25 15.23 3.52 0.74 19.50 .63 .94 1006 736.9 358.5 -24.2 
I.; 89.5.0 15.05 3.58i 0.74 19.37 .64 .94 1003 737.4 358.0 -24.6 
89.75 14.11 3,.67! 0.75 18.53 .67 .97 995 737.8 357.4 -25 e O 
90.00 13.34 3.73i 0.76 17.83 .69 .98 988 738.2 356.8 -25.4 
90.2!;) 12.32 3.80 0 8 77 16.90 .72 -17.01 979 738.7 356.2 .. 25.8 
90.50 11.3,8 3.88 0.78 16.03 .75 .03 970 139.1 355.6 -26.1 
90.75 lO.8iD 3.94 0.78 15.53 .77 .05 964 739.5 355.0 -26.5 
91.00 11. li2 4.00 0.79 16.01 .75 .03 969 740.0 354.4 -26.9 
91.25 11.19 4.09 0.80 16.08 .75 .03 970 740.5 353.8 .. 27.3 
91.50 12.6,7 4.17 0.81 17.65 .71 -16.99 983 740.t; 353.2 -27.7 
91.75 14.42 4.24 0.82 19.48 .66 .94 1000 741.4 352.7 -28.1 
92.00 1~.9;6 4.31 0.82 22.09 ,61 .88 1018 741.8 352.1 -28.5 
92.~5 ~;:~! 4.37 0.83 20.01 ,66 .93 1002 742.3 351.5 -28.8 92.50 4.42 0.84 18.31 .70 .97 987 742.8 350.9 -29.2 
92.75 11.87 4,52: .0.85 17.24 .73 -17 .00 978 743.3 3~iO.3 _29.6 
93.00 11.69 4,57 '0.86 17.12 .74 .00 976 743.8 349.7 -30.0 
93.25 11.91 4,65 0.86 17.41 .73 -16.99 979 744.2 349.1 -30,4 
93.50 10.38 4.72 0.87 15.97 .77 -17 .03 967 744.7 348.5 -.30.8 
93.75 9.66 ,4.77 0.86 15.31 .80 .05 956 745.2 347.9 -31.2 
94.00 8.82 4.83 0.88. 14.54 .83 .01 947 745.7 347.3 -H.5 
94.25 8.49 4.89 0.89 14.27 .83 .08 947 746,2 346,7 ... 31.9 y. 
94 .•. 50 a.35 4.94 0.90 14.19 .83 .• 08 947 746.7 346.0 -32.3 
94.75 8.5l 5.02- 0.90 14.44 .82 .07 950 147.2 345.4 -32.7 
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I Table 3 (cont.) 1963 53A (Explorer 19) n 
il 
n MJD _10 6 P 106 P 106 Pt -106 P a log Pe log Ps T z a 7T- u0 0 -0 .~ S 7T 7T 0 ~ (OK) (kIn) (deg) (deg) 
.. 
Ii 39423,8u 1.31 O.OU 0.U5 1,36 
-16.93 -16,98 961 '790.4 192.~ -66.1 II 24.00 1.17 0.00 0.05 1.22 .98 -17,02 944 790.4 190.2 -66.0 '\>, ft 
,I I 3942' .. 25 1.11 0.00 0.05 1.16 -17.00 -1.7 .U4 938 790.4 187.4 -65.7 24.50 1,08 0.00 0.05 1.13 .02 .06 933 790.4 184.6 -65.4 24.75 1.07 0.00 U.05 1.12 .02 .06 931 790.4 181.9 -65.2 25.00 l.O3 0.00 0.05 1.0" .04 .08 924 790.4 179.3 -64.9 , '- 25,25 0.93 (1.00 0.04 .97 
.09 .n 90S 790.4 176.7 -64.5 ;-"1 25.5(l 0.91 (,.00 (j.0'+ .96 .10 .13 907 790,,'. 174.3 -64.2 ! ' 25.75 O.H9 G.OO (l.04 .93 
.11 .14 902 790.3 171.9 -63.9 r 26,00 0.85 0.00 U.04 .89 .13 .16 894 790.3 169.6 -63.5 , 26.25 0.79 0.00 U.04 .&3 
.16 .19 882 790.2 167.3 -63.1 H 26.50 Q.66 0.00 0.04 .70 
.23 .27 852 790,2 165.1 ... 62.8 
\ 
26.75 0.66 G.OO 0.04 
.70 .0!3 .,7 854 790.1 163.0 -62.4 ~ ~ 27.00 O,,69 0.00 0.04 .72 .22 .26 859 790.1 161.0 
-62.0 27.25 cr.71 C),OO 0.03 .74 
.21 .25 863 790.0 159.0 
-61.6 27.50 0.73 (1.00 0,03 .77 .19 .23 871 789.9 157.1 -61.1 r 27.75 C~75 0.00 U.03 • 7(~ .19 .22 874 789.8 155.2 -60." 28.00 0.74 0.00 0.U3 .77 
.19 .23 872 789.7 153.4 ... 60.3 28.25 0.75 0.00 0.03 .78 
.19 .,(2 873 789.6 151.7 -59.8 2a.5U 0.78 0.00 0.03 .81 .17 .21 819 789.5 150.0 -59.4 28.75 0.96 (i.OO 0.03 .99 .08 .12 913 789.4 148.4 -58.9 '(. 29.00 1.0H 0.00 0.03 1.10 .03 .07 93(1 789.3 146.8 -58.4 29.25 1.30 0.00 0.03 1.33 -16.94 -16.98 961 789.1 145.3 
-58.0 I, 29.50 1,,6tl 0.00 v.02 1.70 
.83 .tld 998 789.0 143.8 -57.5 
,)1 
" 
29.1~ 1. 7'~ 0.00 0.02 1.76 
.81 .tl6 1003 788.9 142.3 
-57.0 " " 30.00 1.63 0.00 0.02 1.66 
.84 .89 994 788.7 140.9 -56.5 30.25 1.55 0.00 (l.02 1.57 .87 .92 966 786.5 139.5 -56.0 30.50 1.54 0.00 0.02 1.56 .87 .92 985 788.4 136.2 -55.5 30.75 1.41 0.00 0.02 1.42 
.90 .96 972 76tl.2 136.8 -55.0 31.00 1.24 0.00 0.02 1.26 .96 -ll.01 953 788.0 135.6 -54.5 31.2~ 1.15 0.00 0.02 1.17 -17.00 .05 940 787.9 134.3 -54.0 31.50 1.02 0.00 0.02 1.04 
.05 .10 921 787.7 133.1 -53.5 31.15 1.00 0.00 0.02 1.02 .06 .11 918 787.5 131.9 -53.0 32.00 0.99 0.00 0.02 1.00 .07 .12 915 787.3 130.7 -52.5 32.25 0.99 0.00 0.01 1.00 .01 .12 915 787.1 129.6 -52.0 32.50 0.95 0.00 0.01 .97 .08 .13 911 786.Q '28.4 
-51.5 32.75 0.94 0.00 0.01 .96 .08 .14 910 786.7 127.3 ... 50.9 33.0U 0.92 0.00 0.01 .93 .10 .15 904 786.4 126.3 -50.4 33.25 0.90 (1.00 0.01 .91 
.11 .16 900 786.2 125.2 
-49.9 ¥ 33.50 0.89 C.OO 0.01 .9U .12 .11 898 786.0 124.2 -49.4 33.75 0.90 (;.00 0.01 .91 .12 .17 899 785.7 123.1 -48.8 34.00 0.90 0.00 0.01 .91 .11 .11 899 785.5 122.1 -48.3 34.25 0.90 C'.OO 0.01 .91 .11 .17 899 785.3 121.1 ... 47.8 34.50 0.88 0.00 0.01 .89 .12 .18 895 785.0 120.1 
-47.2 34.7~ 0.90 0.00 0.01 .91 
.11 .17 899 784 •. 7 119.2 -46.7 35.0() 0.93 0.00 U.Ol .94 .10 .16 904 784.5 118.2 -46.2 35.25 1.01 0.00 u.Ol 1.02 .06 .12 917 784.2 117.3 -45.6 35.50 1.07 0.00 0.01 1.08 .03 .10 926 783.Q 116.4 
-45.1 35.75 1.09 '0.00 0.01 1.10 .02 .U9 930 783.7 115.5 -44.5 36.00 1.10 0.00 Cl.Ol 1.10 .02 .09 930 783.4 114.6 -44.0 36.25 1.11 0.00 0.01 1.12 .01 .09 933 783.1 113.7 -43.5 .~ 36.50 1.13 CI.OQ U.ul 1.14 .01 .08 935 782.8 112.8 .,42.9 36.7!:i 1.17 O.OQ 0.01 1.18 
-16.99 • 06 940 782.5 111.9 -42.4 .:  37.00 1.19 0,00 0.01 1.20 
.98 .06 943 782.2 111.1 ... 41.8 !.-37.25 1.32 0.00 0.01 1.33 .92 .01 962 781.9 110.2 
-41.3 37,50 1.41 0.00 0.01 1.42 .90 -16.98 971 781.6 109.4 
-40.8 37.75 1.36 0.00 0.01 1.36 .92 "1'7.00 963 781.3 108.6 
-40.2 38.00 1.34 0.00 0.01 1.34 .92 .01 961 781.0 107.8 -39. " 38.25 1.29 0.00 0.01 1.30 
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, \1 Table 3 (cont.) 
i ~ 1963 53A (Explorer 19) 
I', n 
MJD _106 P 106 P 106 P _106 p log Pe log Ps '1' 5 -5 ~ !J z 0,,,.-0,0 s t a ". ". 0 
t -\1 (OK) (km) (deg) (deg) 
~ 39438.~O 1.1H 0.00 (J.lll 1.19 -16.98 -17 .U6 944 780.4 106.1 -38.b I 38.75 1. lE.l C.OO U.u1 1.19 .9tl .U6 943 780.1 105.3 -38.0 
i i 39.00 1.27 (J.OO 0.01 1.28 .94 ",03 954 779.8 104.5 -37.5 39.25 1.40 0.00 0.01 1.40 .90 -lb.99 968 779.4 103.8 -3b.9 
1 39.~(J 1.49 CI.Ot) 0.01 1.50 .8b .96 980 779.1 103.0 -36.4 d 39.7!l 1.57 0 .• 00 O.Ul 1.,8 .83 .93 990 778.8 102.2 -35.8 
:J 
40.00 1.53 0.00 0.01 1.54 .84 .94 986 778.4 101.4 -35.3 
, I 40.2~ 1.40 0.00 ll.01 1.41 .88 .98 973 778.1 100.7 -34.7 ( ) 40.~0 1.44 0.00 0.01 1.44 .87 .97 977 777.8 99.9 -34.2 
\ If 40.7!:i 1.52 0.00 0.01 1.!>3 .84 .95 985 777.4 99.2 -33.6 
i 41.00 1.52 C.OO 0.01 1.53 .65 .96 982 777.1 96.4 -33.1 41.25 1.50 Cl.OO 0.01 1.51 .85 .96 982 776.7 97.7 -32.~ 
~ 41.50 l.5!> 0.00 0.01 1.% .83 .94 989 776,4 97.0 -32.0 
:j 41.75 1.60 0.00 U.Ol 1.(;;1 .81 .'73 993 776.1 96.2 -31.4 
(! 
42.0U 1.66 0.00 O.ul 1.66 .80 .'H 998 775,7 95.5 -30.9 
42.25 1.6't 0.00 0.01 1.65 .80 .92 998 775.4 94.8 -30.3 
IT 42.50 1.66 0.00 ·0.01 1.67 .79 .91 999 175.0 94.1 -29.8 
I 42.1!; 1.69 0.00 0.01 1.70 .78 .90 1002 17'to6 93.3 -29.2 43.00 1.70 0.00 0.01 1.70 .78 .90 1002 774.3 92.6 -28.7 43.25 1.69 0.00 0.01 1.70 .78 .91 1001 773.9 91.9 -28.2 43.50 1.70 0.00 0.01 1.71 .79 .'71 1000 773.6 91.2 -27.6 
~ 43.7~ 1.72 (j.OO 0.01 1.72 .79 .91 1000 773.2 90,S -27.1 44.00 1.75 (,.00 O.lll 1.76 .7"' .90 1003 772.9 89.8 -26.5 i 44.2~ 1.80 0.00 (J.Ol 1.81 .76 .89 1009 772.5 89.1 -26.0 44.50 1.83 0.00 0.01 1.83 .75 .btl 1011 772.2 88,4 -25.4 44.75 1.87 0.00 0.01 1.88 .74 .87 1015 771.8 87.7 -24.9 
H 45.00 1.92 0.00 W.Ol 1.92 .73 .!;6 1018 771.5 67.1 -24.3 
tl 45.25 1.95 0.00 0.01 1.96 .71 .85 1022 771.1 86.4 -23.8 4S.50 1.99 (1.00 0.01 1.99 .70 .84 1025 770.7 85.7 -23.2 
39445.80 2.09 Cl.OO 0.01 2.09 -16.68 -16.82 1031 710.3 84.9 -22.6 
46.00 2.12 0.00 0.01 2.12 .68 .82 1031 770.0 84.3 -22.1 
46.20 2.03 0.00 O.Oll 2.03 .69 .134 1027 769.7 63.8 -21.7 
46.40 2.01 0.00 0.00 2.02 .68 .83 1030 769,5 83.3 -21.3 
46.~0 2.06 0.00 u.()O 2.06 .68 .83 1032 769.2 82,7 -20.8 
46.~0 2.01 0.00 O.OU 2.01 .69 .134 1027 766.9 82.2 -20.4 
47.00 2.47 0.00 0,00 2.47 .59 • 75 1059 768.6 81.7 -19.9 47.20 2.40 0.00 0,00 2.41 .61 
• '6 1053 768.3 81.1 -19.5 47.40 2.10 0.00 0.00 2.10 .68 .83 1028 768.1 80.6 -19.1 
47.~0 1.92 (l.OC) U.OO 1.93 .72 .67 1017 767.8 80.1 -18.6 
47.~O 2.06 C.OO 0.00 2.07 .67 .ti3 1032 767.5 79.5 -18.2 l 
48.00 2.63 0.00 O.oU 2,03 .56 .72 1070 767.2 79.0 -17 .8 ~rJ..' 
.' 48.20 2.59 0.00 D.UO 2.59 .56 
• '2 1066 766.9 78.5 -17 .3 48.40 2.16 0,00 [I.OU 2.16 .64 .80 1041 7b6.7 78.0 -16.9 48.~0 2.05 0.00 0.01 2.06 .66 .83 1033 766.4 77.4 -16.5 
48.~O 2.11 0.00 0.01 2.11 ,66 .82 1035 766.1 76.9 -!f,.0 
49.00 2.15 0.00 O.Ul 2.15 .65 .81 1037 765.9 76.4 -15;6 
49.~O 2.45 0.00 0.01 2.46 .59 .75 1058 765.6 75.9 -15.2 
49.40 2.28 0.00 0.01 2.29 .62 .79 1047 765.3 75.4 -14.7 
49.60 2.19 0.00 0.01 2.20 .64 .81 1038 765.0 74.8 -14.3 
49.80 2.21 0,00 0.01 2.22 .64 .81 1039 764.8 74.3 -13.9 
39450.00 2.7.0 0.00 O.Ul 2.2'0 -16.64 -16.81 1040 764.5 73.8 -13 .4 
50.25 2.15 0.00 U.Ol 2.16 .64 .B2 1038 764.2 73.2 -12.9 
50.50 2.12 0.00 0.01 2.13 .65 .82 1036 763.9 72.5 -12 •. 4 
50.75 2.10 0.00 U.01 2.10 .66 .!J3 1032 763.5 71.9 -11.8 
51.00 2.05 0.00 0.01 2.05 .67 .135 1028 763.2 71.2 -U.3 
51.25 1.96 0.00 0.01 1.97 .68 .B6 102/t 762.9 70.6 -10.7 
51.50 1.93 0.00 (J.Ul 1.93 .69 .b7 1020 762 •. 6 70.0 -10.2 
51.75 1.92 0.00 0.01 1.93 .70 .b8 1019 762.3 69.3 -9,7 "' 
-'1 
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Table 3 (cont.) 
1963 53A (Explorer 19) 
MJD -106 P 106p 106 P -106:i,> log P
e 




39452.0U 1.92 0.00 L.tH 1.93 -16.70 10 1/:1 762.0 68.7 -9.1 
52.2!.> 1.91 (I.OQ 0.01 1.92 .69 .tiS 1019 761.7 68.1 _8.6 
~ 52.5U 1.92 U.liO 0.01 1.93 .69 .In 1020 761.4 67.4 -8.0 I !).2.7~ 1 • 9~) 0.00 0.01 1.95 .68 .1.17 1022 761.1 66.8 -7.5 53.00 1.9!) 0.00 0.01 1.96 .68 .t17 102.3 760.8 66.2 -1.0 ~ 
~ 53.2!.> 1.97 0.00 U.Dl 1.98 .67 .1:l6 1027 760.5 65.5 -6.4 .~ 53.50 1.96 0.00 O.Ul 1.9', .66 .li5 1028 760.2 64.9 -5.9 ~ ;3.7!.> 1.97 0.00 0.01 1.98 .66 .86 1028 759.9 64.3 -5.4 b4.00 1.9H 0.00 0.01 t.99 .66 .ll6 1027 759.7 63.7 -4.8 
n 54.25 2.00 0.00 0.01 2.01 .66 .ll5 1028 759.4 63.0 -4.3 
!,;.- , '~ 54.50 2.01 (1.00 a.tll 2.02 .66 .ti5 1029 759.1 62.4 -3.6 
't 54.75 2,O!) 0.00 O.Ul 2.05 .65 .85 1032 758.9 61.8 -3.2 !l 
¥. 55.00 ~. HI 0.00 0.01 2.19 .62 .b2 1042 758.6 61.1 -2.7 
n 55.2!.> 2.06 0.00 0.01 2.07 .63 .83 1037 758.4 60.5 -2.2 
~! 55.50 1.9Q 0.00 0.01 1.91 .66 .1;6 1027 758.1 59.9 -1.6 
55.75 1.117 (1.00 0.01 1.87 .67 .llS 1023 757.'1 59.3 -1.1 
I' 56.00 1.06 v.OO U.Ol 1.ll7 .68 .tlS 1020 757.6 58.7 -0.6 :1 ~ 56.2!.> 1.92 0.00 0.01 1.93 .67 .87 1023 75'7.4 50.0 0.0 56.50 1.96 0.00 0.01 1.97 .66 .131 1027 757.2 57.4 0.5 II 56.75 Z.OLl 0.00 0.01 2.01 .65 .86 1030 751.(1 56,.8 1.0 ~1 
~ 57.00 2.03 CI.OO thOl 2.04 .64 .tlS 1033 756.7 56.~ 1.6 57.25 2.0"' C'.OO 0.01 2.08 .63 .S4 1037 756.5 55.5 2.1 I< 57.50 2.11 C'.OO U.Ol 2.12 .62 .ti3 1041 756.3 54.9 2.6 II 57.75 2.12 0.00 0.01 2.13 .61 .ti2 1044 756.1 54~3 3.2 il 50.00 2.50 t'.OO 0.01 2.51 .53 .'4 1071 755.9 53.7 3.7 \! 58.25 2.65 \,.00 0.01 ; 2.67 .50 • 'fl 1080 755.7 53.1 4.2. Ii 
i{ 58.50 2.22 (l.00 Li.Ol : 2.23 .58 .80 1051 155.6 52.4 4.8 
H 
58.7!.> 2. .11 0.00 0.01 2.12 .61 .U3 1041 755.4 51.S 5.3 
J it 59.00 2.12 L.OO 0.01 2.13 .62 .. ll3 1040 755.2 51.2 5.8 li 59.25 2.12 D.nO 0.01 2.13 .62 .ll3 1039 755.1 50.6 6.3 
H 59.50 2. 'tV 0.01 0.01 2.42 .55 .n 1061 754.9 50.0 6.9 
.4 59.75 2.75 0.01 0.01 2.78 .48 .70 1085 754.7 49.4 7.4 f· :', 
if 60.00 2.56 0.02 0.02 2.6U .52 .74 1074 754.6 48.7 7.9 !) 
H 60.25 1.86 0.03 0.02 1.91 .65 .87 1027 754.5 48.1 8,,4 
60.50 1.75 0.04 0.02 1.81 .68 .90 1018 754.3 47.5 9.0 
~ 60.75 1.79 0.04 0.0" 1.85 .68 .'10 1019 754.2. 46.9 9.5 61.00 1.00 0.05 0.02 1.S8 .67 .U9 1021 754.1 46.'3 10.0 61.25 1.7U 0.06 0.02 1.86 .68 .'10 1019 754.0 45.7 10.5 
61.50 1.75 0.0" 0.02 1.84 .69 .91 1015 753.8 45.1 11.1 j 
61.75 1.71 0.08 U.02 1.Al .70 .92. 1011 753.7 44.4 11.6 t:F ;t 
62.00 1.67 (I. tlO u.02 1.78 .71 .92 1009 753.6 43.B 12.1 .. , .l 
.. < 62.25 1.66 0.09 0.02 1.76 .71 .92 1009 753.6 4S.2 12.6 T' 
62.50 1.65 0.10 (J.Ol 1. 73 .71 .92 1008 753.5 42.6 13.1 ~i 
62.7S 1.56 0.11 0.02 1.69 .73 • 95 1000 753.4 42.0 13.7 it . 
63.00 1.50 0.12 0.02 1.64 .75 .96 996 753.3 41.4 14.2 } 'J: 
63.2!> 1.60 0.13 0.03 1.75 .71 .93 100e 753.3 40.8 14.7 :t 
63.50 1.8b 0.13 u.03 2.U2 .63 .86 1034 753.2 40.1 15.2 ;t ,: 63.75 2.27 O.1'l 0.03 2.44 .55 .77 1064 753.2 39.5 15.7 
64.00 2.40 0.15 0.03 2.66 .51 .73 1076 753.1 38.9 16.3 11 64.25 2.34 0.16 0.03 2.53 .53 .75 1070 753.1 38.3 16.tl 
JJ 64.50 .2.23 C.l7 0.03 2.43 .55 .77 1065. 753.0 37.7 17 .3 
64.75 2.3C1 0.11.1 0.U3 2.51 .54 .76 1068 753.0 37.1 17 .8 
II 
65.00 2.74 0.1c) 0.03 2.96 .46 .69 1095 753.0 36.5 18.3 
65.25 2. :ll 0.19 0.03 2.&4 .53 .75 IOn 753.(1 35.9 18.8 
65.50 2.11 0.2(1 0.03 2.35 .57 .79 1058 753.0 35.2 19.4 
65.75 2.10 0.21 0.03 2.34 .57 .79 1056 753.0 34.6 19.9 
66.00 2.08 0.22 0.03 2.34 .b8 .tlO 1055 753,0 34.0 20.4 
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'l'able 3 (cont.) Ii 
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~, 










T z a.1t -a.0 -0 s t n 1T 1T 0 (OK) (Ion) (deg) (deg) 
39467.00 2.05 O.2~ 0.04 2.34 -16.58 -16.00 105!J 753.1 31.6 22.4 
67.25 2.lJ't (1.26 0.04 2..33 .58 .1l0 1055 753.2 30.9 22.9 
67.50 2.05 0.26 0.04 2.35 .58 .79 1056 153.2 30.3 23.4 
67.75 2.ltl 0.27 {J.O't 2.42 .57 .78 1060 753.3 29.7 24.0 
68.00 2.1S [;.28 0.04 2.50 .55 .n 1066 753.3 29.1 24.5 
68.25 2.26 ll.29 0.04 2.!:I9 .53 .'75 1073 753.4 lb.S 25.0 
68.50 2.30 G.30 0.04 2.64 .52 .-'4 1076 753.5 27.9 25.!l 
68.75 2.35 0.30 0.114 2.70 .!l2 .13 1079 153.6 27.3 26.0 
t~-~ 69.00 2.40 0.31 0.04 2.75 .51 • 72 to!)2 753.7 26.6 26.\5 
69.25 2. .'t6 0.32 v.OS 2.83 .49 .71 10B6 15,3. !l 26.0 21.0 
69.50 2.58 0.33 0.05 2.95 .47 .£l8 10~n 753.9 2.5.4 27.5 
69.75 2.12 C\ .33 0.05 3.10 .44 .b6 1107 7S4.n 24.8 28.0 
70.00 2.86 (1.3 11 0 •. 05 3.25 .42 .64 11 J.5 754.1 24.2 28.5 
70.25 2.72 v.35 0.05 3.12 .44 .65 1110 754.2 23.6 29.0 
70.50 2.56 0.36 0.05 2.96 .46 .bIJ 110U 754.4 22.9 29.5 
70.75 2.45 0.31 U.05 2.b7 .48 .69 1095 75't.5 22.3 30.0 
71.00 2.40 0.38 0.0!l 2.83 .48 .70 1094 754.6 21.7 30.5 
71.2!> l.3!> u.38 0.u5 2.78 • '.9 .70 1091 754.8 21.1 31.0 
71.50 2.21 0.39 0.05 2.66 .51 .72 1084 7':)11.9 20.5 31.5 
71.75 2.19 0.40 U.05 2.64 .52 .13 1082 755.1 19.9 32.0 
72.0U 2.3!) O.'tl 0.06 2.82 .49 .10 1093 155.3 19.2 32.5 
39472.20 2.74 0.41 ,).06 3.21 -1(..43 -16.64 1116 755.4 18.8 32.9 
72.40 3.09 0.'12 U.U6 3.5-' .38 .58 1137 755.6 la.3 33.3 
72.60 3.52 0.43 0.06 4.01 .32 .53 1158 755.7 17 .8 33.7 
72.80 3.69 (;. 't3 0.06 4.1~ .31 .51 1165 755.9 17.3 34.1 
73.00 3.79 o .'t4 0.06 4.29 .30 .50 1168 756.0 16.8 34.5 
39473.25 3.67 CJ.45 0.U6 4.17 -16.32 -16.52 1161 756.2 16.2 35.0 
13.50 3.51 tl .46 0.06 It.03 .33 .!l3 1156 756.'+ 15.5 35.5 
73.15 3.76 0.'16 0,06 '+.28 .30 .50 1170 756.6 14.9 36.0 
74.0G it·. 11 G.47 0.V6 4.b5 .26 .45 1187 756.9 1'1.3 36.5 
74.25 3.63 (, • '~8 0.06 4.17 .31 .!l1 1166 757.1 U.7 37.0 
74.50 2.75 Q. 't9 0.06 ;\.30 .43 .62 112.2 151.3 13.1 37.4 
74.75 2.:31 O.So O.Ob 2.93 .46 .6t'! 1101 757.5 12.4 37.9 
75.00 2.28 (1.50 0.1l7 2.85 .50 .69 1096 757.8 11.8 31l.4 
75.25 2.15 0.S1 0.lJ7 2.73 .52 .71 108B '750.Cl 11.2 38.9 
75.50 2.09 0 .. 52 0.07 2.68 .53 .72 1083 758.3 10.6 39.4 
75.75 2.03 0.53 0.07 2.63 .55 .73 1080 758.5 9.9 39.9 
76.00 1.99 0.53 0.07 2.59 .55 .74 10'77 758.8 9,3 40.4 
76.25 1.95 0.54 lhO-r 2.56 .56 .75 1074 759.1 8.7 40.9 
76.5u 1.90 0.55 (l.U7 2.::'2 .57 .76 1010 759. 4 8.1 41.4 
76.75 1.B5 0.50 0.111 2.48 .59 .76 1066 759.6 7.4 41.9 
77.00 1.83 (l.56 0.07 2.47 .59 .76 1066 759.Q 6.8 42.4 
77.25 1.71 ('.57 o ,(J7 2.36 .61 .79 lOSS 760.2 6.2 42.9 
77.50 1.62 O.SS 0.07 2.n ,63 .60 1051 760.5 5.5 43.4 
77.7':> 1.57 (J.59 O.ud 2.23 .6't .Ul t04l) 760.8 4~9 43.9 
78.00 1.53 0,'9 V.Ot! 2.20 .66 .62 1042 761.1 4~3 44.S 
78.25 1.42 0.60 O.Ub 2.10 .68 .84 1033 161.4 3~6 44.8 
78.5U 1.34 0.60 0.08 2.03 .70 .~5 1027 761.7 3.0 45.3 
78.75 1.2u 0.61 0.08 1.Y7 .72 .In 1020 762.0 2.4 45.6 
79.00 1.18 0.62 0.013 1.8B .14 .1i9 1013 162.4 1 .• '7 46,3 
79.25 1.05 0.62 O.Otl 1.76 .77 .91 1002 762.7 1..1 46.8 
79.5U 0.136 0.63 (J.0i) 1.51 .82 .96 982 163.0 0.5 47.3 ,~ 79.75 1.06 0.63 u.Otl 1. 'fa .76 .91 1004 763.4 359.8 47.8 • 80.00 1.30 0.64 0.08 2.02 .70 • 65 1027 763.7 359,2 48.3 
80.25 1.42 0,65 O.Gti 2.15 .67 .82 1039 764.0 3S8.5 48.8 
80.50 1.l? 0.65 O.OIi 1.91 ,73 '8U 1018 '764.4 357.9 49.3 
BO,"!> 1.09 0.60 0.09 1.134 • 7S .b9 1010 764.7 357.2 49.8 
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Table 3 (cont.) 
1 
if 1963 53A (Explorer 19) 
, [I 
, , MJD 
_106 p 106p 106 Pt -106p log Pe log Ps T z a. 1T -0.0 li -6 , , s a 1T 1T 0 
, 
I : 
(OK) (km) (deg) (deg) 
~, 
39522.75 1.39 _C.OS -v.O.! 1.32 -16.91 -16.';2 978 798.Cl 123.6 83.3 
23.00 1.39 -0.05 -~). 02 1.32 .91 .'12 979 797.7 122.5 82.1:1 
23.25 1.3/j -O.Oh -0.U2 1.30 .92 .93 977 797.4 121.4 82.3 
23.50 1.36 -0.06 -0.02 1.2tl .93 .94 973 797.1 120.4 81.13 
23.75 1.34 
-0.0" -0.02 1.25 .94 .115 968 796.9 119.3 81.3 
24.00 1.31 -li.O"' -0.u2 1.l2 .95 .96 963 796.6 118.3 80.7 
24.25 1.32 -6.07 -0.02 1.22 .95 ."16 963 '196.3 117.3 8U.2 
I 24.50 1.33 -0.07 -0.03 1.23 .94 .96 965 796.0 116.3 19.7 
r...- ~ ~ \ ~. 24.75 1.39 -0.07 -0.03 1.29 .92 .94 975 795.7 11' ,~4 '19.2 25.00 1.45 -0.07 -0;,03 1.34 .91 .92 983 795.3 114.4 76.6 
25.2!> 1.51 -0.07 -0.03 1.41 .89 .l;i0 993 795.() 113.5 7lJ.l 
25.50 1.59 -0.07 -0.0.3 1.48 .86 .bU 1002 794.7 112.5 77.6 
25 .• 75 1.71 -0.07 -0.03 1.60 .83 U'-
• :l 1017 794.4 111.6 77.0 26.00 '1.92 -0.07 -U.03 1.82 .77 ./9 1042 794.0 110.7 76.5 
26.2!> 2.09 -0.06 -u.03 1.99 .73 
• ''3 1059 793.7 109.8 75.9 26.~U 1.92 -0.06 -0.04 l.u) .77 
• 19 1043 793.4 10&.9 75.4 
26.75 1.83 -0.05 -0.04 1. '15 .79 .1:11 1034 793.0 101:1.1 74.9 
27.00 1.70 -0.03 -U.04 1.63 .82 .05 1020 792.7 107.2 74.3 
27.25. 1.60 -0.02 -0.04 1.62 .82 .U5 1019 792.3 106.4 73.8 
27.50 1.56 o. (IIJ -0.U4 1.52 .US .iHl 1007 791.q 105.5 73.2 
t i 27.7!> 1.59 0.00 -li.04 1.?5 .84 .ll7 1010 791.6 104.7 72.7 
28.00 1.66 0.00 -0.04 1.62 .82 • Ii!; 1019 791.2 103.9 72.1 
,1 28.25 1.71 0.00 -0.04 1.67 .81 .ti4 1025 790.8 103.0 71.6 
,,"'j 39528.40 2.05 0.00 -0.04 l.OI -16.73 -16.(6 1059 790.6 102.6 71.2 
28.60 2.31 0.0') -0.i.J5 2.21 .67 
• '1 1081 790.3 101.9 70.6 28.80 3.6[1 0.00 -0.05 3.63 .47 .50 1168 790.() 101.3 70.4 
29.00 4.81 0.00 -0.05 4.76 .34 .38 1222 789.7 100.6 69.9 
29.20 4.62 0.00 -0.05 4.57 .34 .39 1219 789. 4 100.0 69.5 
29.40 4.07 0.00 -(J.ll5 4.02 .40 .44 1194 789.1 99.4 69.0 
29.60 3.43 0.00 -0.05 3.31:1 .48 .!>2 1160 788.8 98.8 68.6 
29.80 2.64 0.00 -li.u!) 2.59 .60 .64 1111 788.5 98.2 68.1 
39530.00 2.35 0.00 -0.05 2.30 -16.65 -16.70 1089 788.2 97.5 67.7 
30.25 2.02 0.00 -O.o!) 1.91 .72 .f! 1059 787.8 96.8 67.1 
30.S0 1.90 0.00 -0.05 1.85 .75 .80 1045 787. 4 96.0 66.6 
30.75 1.86 0.00. -0.05 1.81 .76 .Hl 1039 787.0 95.3 66.0 
31.00 1.78 0,,00. -(J.OS 1.73 .79 .tl4 1030 786.6 94.5 65.5 
31.25 1.64 0.00 -0.05 1.59 .82 .1:l7 1014 786.2 93.8 64.9 
31.50 1.61 0.00 -0.06 1.56 .83 .ua 1011 785.7 93.1 64.3 
31.75 1.71 0.00 -0.06 1.65 .80 .86 1021 785.3 92.3 63.8 
32.QO 1.84 0.00 -0.06 1.79 .77 .tl2 1035 784.9 91.6 63.2 
32.2.5 1.84 0.00 -0.96 1.78 .77 .1l3 103.5 784~5 90.9 62.7 
32.5.0 2.13 0.00 -(). Q6 2.0" .69 .76 1064 784.1 90.2 62.1 
32.7i5 2.12 0.00 -0.06 2.06 .69 .76 1063 783.7 89.5 61.5 33.0:0 1.93 0.00 -0.06 1.87 .74 .1l1 1045 783.3 88.8 61.0 
33.2:5 1.82 0.00 -0.06 1.76 .77 .83 1033 782.8 88.1 60.4 
33.5U 1.71 0.00 -U.Q6 1.65 .ao .U6 1021 782.4 87.4 59.1:1 
33.7:5 1.65 0.00 -0.06 1.59 .81 .U8 1014 782.0 1:16.7 59.3 
34.0'0 1.79 0.00 -IU.06 1.73 .77 .1:14 1029 781.6 86.0 58.7 
34.25 1.91 0.00 -0.06 1.65 .74 .d2 1041 781.i 85.3 58.1 
34.5:0 2.21 0.00 -0.06 2.15 .68 .75 1067 780.7 84.6 57.6 
34.75 2.30 0.00 -0.07 2.23 .66 • 74 1073 780.3 84.0 57.0 
35.00 2.4U 0.00 -0.07 2.34 .63 .11 1083 779.9 83 .. 3 56.4 , 
35.25 2.36 0.00 -0.07 2.30 .64 .12 1080 779,4 b2.6 55.8 i L 35.50 2.32 0.00 -0.07 2.25 .65 .73 1075 779.0 81.9 55.3 
35.75 2.24 0.00 -0,0 '( 2.17 .66 .75 IfJ69 778.6 81.3 54.7 " 
36.00 2.19 0.00 -0.07 2.12 .67 .76 1065 778.1 80.6 54.1 
36.25 2.28 0.00 -0.07 2.21 ,~ iO j .74 1072 777.1 80.0 53.6 





Table 3 (cont.) 
1963 53A (Explorer 19) 
MJD 6 • 106 P 106p -106p log P
e 
log Ps T Ii -Ii 
I ,,10 P z a.'IT-a.0 II s t a 'IT 'IT 0 I (OK) (Jan) (deg) (deg) I ~l 39536.75 2.37 0.00 -O.o? 2.30 -16.64 -16.73 1077 776.9 78.6 52.4 37.00 2 .'t 7 0.00 -v.01 2.39 .61 .H 1085 776.4 78.0 51.9 
37.25 2.56 c. 01) -0. (17 2.49 .58 .69 1096 776.0 77.3 !:l1.3 
39537.40 2.57 (1.00 -D.L1f 2.50 -16.58 -16.68 1098 775.7 77.0 5U.C:I 
37.50 3.46 0.00 -0.07 3.39 .44 .~5 !l51 775.0 76.7 50.7 
I 37.60 5.30 O.OU -0.07 5.23 .24 .35 1234 775.4 76.4 50 .• 5 
:\ 37.7U 7.39 0.00 -u .1)7 1.32 .08 .19 1307 775.2 76.2 50.3 37.80 4.99 (1.00 -0.u7 4.92 .25 .36 1230 775.1 75.9 50.CJ 
~ I 37.90 3.35 (I.OU -0.07 3.2u, .44 .~5 1150 774.9 75.7 49.a 
"i-" 
. 38.00 2.79 0.0.0 -0.07 2./2 .53 .64 1115 774.7 75.4 49.6 
3953/l.25 2.60 0.00 -0. u'T 2.53 -16.56 -16.68 1101 774.3 74.8 '1,9.0 
38.50 2.6Q 0.00 -0.0/ 2.!.>3 .57 .btl 1099 773.9 74.1 48.4 
38.75 2.51 0.00 -0.07 2.44 .58 .70 1092 773.5 73.5 ';7.9 
39.00 2.27 0.00 -v. U 7 2.19 .63 .74 1073 773.1 72.9 47.3 
39.2~ 2.25 0.00 -0.07 2.18 .63 • '/5 1071 772.6 72.2 46.7 
39.50 2.20 0.00 -ll.07 2.13 .64 .'{6 1067 772.2 71.6 46.1 
39.75 2.07 0.00 -0.07 2.00 .67 • '79 1055 771.8 7J..O 45.6 
40.00 2.01 0.00 -0.07 1.93 .69 .81 1047 771.4 70.4 45.0 
40.25 2.24 V.OO -O.u ( G.16 .64 .76 1065 771.0 69.7 44.4 
i 40.50 2.36 -0.01 -O.U7 2.27 .61 .74 1075 '770.6 69.1 43.H 
" 40.75 2.'t9 -.0.0', -0.07 2.37 .59 • {2 1084 770.2 68.5 43.3 41.00 2.58 -0.07 -0.07 2.43 .!i7 .70 1089 76C:1.8 67.C:I 42 •. , 
41.25 2.64 -(J.IO -v. e)7 2.47 .57 
• {O 1090 769.4 67.2 42.1 41.50 2.69 -0.12 -lJ.07 2.49 .56 • "0 1091 769.0 66.6 41.6 
41.75 2.73 -0.15 -0.07 2.51 .56 .69 1092 768.6 66.0 41.0 
42.00 2.78 -0.17 -0.U7 2.54 .55 .t>9 1094 768.3 65.4 40.4 
42.25 2.85 -0.19 -U.D? G.~9 .54 .b!J 1098 767.9 64.8 39.tl 
42.50 3.03 -0.21 -U.ll 7 2.75 .51 .65 1107 767.5 64.2 39.3 
42.75 3.38 -0.23 -U.07 3.08 .'t5 .60 1129 76., .1 63.6 31:1.'7 
43.00 3.70 -0.25 -0.07 :;~3B .41 .!>6 1146 766.8 63,0 38.1 
43.25 3.71 -0.26 -u.07 3.39 .41 .!:16 1145 766.4 62.4 37.5 j 43.50 3.79 -0.27 -0.07 3.45 .40 .~5 1148 766.0 61.8 :31.0 43.7~ 4.03 -U.2G -0.07 3.613 .36 .~2 1160 765.7 61. ii 36.4 
44.0P 4.28 -0.29 -0.07 3.92 .33 .49 1172 765.3 60.6 35.8 ~1 44.2~ 4.33 -0.30 -0.07 3.96 .32 .48 1175 765.0 60.0 35.2 
44.5V 4.51 -0.31 -0.07 (to 12 .30 .46 1182 764.7 59.4 34.7 .~ 44.75 4.97 _0.32 -0.07 4.59 .25 .41 1204 '764.3 58.8 34.1 
45.00 4.85 -0.33 -0.07 4.46 .25 .42 1200 764.0 58.2 33.5 
45.25 4.22 -0.33 -0.0'/ 3.82 .33 .49 1170 763.7 57.6 32.9 
45.50 4.09 -0.3/t -0.07 3.68 .35 .!i2 1161 763.4 57.0 32.4 
45.75 4.07 -0.3'5 -O.O? 3.66 .35 .~2 1161 763.1 56.4 31.8 
46.09 4.17 -0.35 -iJ.07 3.75 .33 .!>O 1166 762.8 55.8 31.2 
46.2~ 4.56 -0.36 -0.U6 4.14 . .2B .45 lUIS 762.5 55.2 30.6 
46.50 4.97 -0.36 -1l.06 4.54 .23 .4l 1204 762 .• 2 54.6 30.1 
46.75 5.12 -0.36 -O.Ub 4.69 .21 .39 1210 761.9 54.0 29.5 
47.00 5.l? -0.37 -0.06 'te74 .21 .39 1212 761.6 53.4 28.9 1 47.2~ 4.91' -0.37 .V.06 4.~4 .22: .40 1205 761.3 52.8 28.3 , ., 
47.59 5.03 =0.37 -0.06 4.60 .22 .40 1206 761.1 52.2 27.7 1 47.75 5.10 -0.3" -(J.06 4.67 .21 .40 1207 760.8 51.6 27.2 
48.06 5.18 -0.37 -v.06 4.75 .20 .39 1210 760.f) 51.1 26.6 .~ 48.25 5.30 -0.37 -0.06 4.07 .19 .38 1214 760.3 50.5 26.0 
f ~ 48.50 5.43 -0.36 -0. U 6 !>.Ol olB .37 1219 760.1 49.9 25.4 i 
;; 48.75 5.56 -0.36 -0.06 5.14 .16 .35. 1225 759.8 49.3 24.9 
··t 49.00 5.53 -0.36 -0.06 :;.12 .16 .35 1224 759.6 48.7 24.3 
49.25 5.23 -0.36 -0.05 4.82 .19 .38 1213 759.4 48.1 23.7 j 
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Table 3 (cont.) Ii 
jl 
, .I 196353A (Explorer 19) U !" 
'- _106 P lOG p lOG P -106 p " MJD log P log Ps T 0 -00 :1 z a rr- a0 ~: s t a e rr rr . 1 (OK) (kIn) (deg) (deg) 'j \ ~ 
:,i 39549.75 5.!3U -0.35 -D.O!) S.lf -16.16 -16.3S 1225 759.0 47.ll 22.!I 
50.0U 5.84 -0.35 -0.05 5.44 .13 .33 1234 758.8 46.4 22.0 
50.2!> 6.12 -r,.35 -U.05 5.73 .11 .~O 1245 758.6 4!1.8 21.4 
50.50 6.44 -(!.34 -li.U5 6.04 .08 .2~ 1255 758.4 45.2 20.8 
50.7';) 6.66 -(1.34 ~U.u5 6.28 .06 .26 1262 758.3 44.6 20.2 
51.00 6.85 -().33 -0.05 6.47 .05 .25 1267 758.1 44.1 19.6 
51.25 7.05 -u.33 -u.05 6.68 .04 .23 1272 758.0 43.5 19.0 
51.5U 7.25 -Ci.32 -u.ll5 b.aU .02 .22 1279 757.8 42.9 18.5 
51.75 7.44 -0.32 -0.04 7.G8 .01 .20 1285 757.7 42.3 17.9 
~ 52.0U 7.61 _G.31 -u.Oit '.25 -15.99 .19 1290 757.6 41.7 1,7.3 f~""1 52.25 7.76 -0.30 -U.04 1.42 .98 .Ill ~294 757.5 41.2 16.7 
52.!lU 8.10 -0.30 -u .04, '.77 .96 .16 ),304 757.3 4u.6 16.1 
52.75 8.66 -0.29 -0.04 d.33 .93 .12 1319 757.2 40.0 15.5 
53.00 8.43 -0.28 _0. Ott 8.11 .94 .13 1312 757.1 39.4 14.9 
53.25 8.35 -0.20 -0.04 8.0a .95 .14 1309 757.1 38.9 14.4 
53.50 0.43 -0.27 -0.04 B.12 .9', ",14 1311 757.0 38.3 13.8 
~ 53.7~ 8.54 -0.26 -0.03 8.24 .93 .13 1313 756.9 37.7 13.2 
54~00 8.64 -0.25 -U.03 (3.35 .93 .13 1316 756.9 37.1 12.6 
54.25 8.71 -0.25 -0.03 f:l.43 .92 .12 1318 756.8 36.5 12.0 I.- 54.50 9.09 -0.24 -U.03 8.82 \,90 .10 1328 756.8 36.0 11.4 
54.75 9.61 -0.23 -0.03 9.35 .87 .07 1340 756.7 35.4 10.8 
.' 
55.00 9.49 -0.22 -0.03 9.24 .88 .07 1337 '56.7 34.8 10.2 
55.2!:> 8.73 -0.21 -0.03 8.49 .92 .11 1318 756.7 34.2 9.7 
55.50 0.39 -0.21 -0.02 8.16 .94 .14 1308 756.1 33.7 9.1 
55.75 8.26 -0.20 -0.02 8.04 .95 .15 1304 756.7 33.1 8.5 
I 56.00 B.IU -0.19 -0.02 7.89 .96 .16 1299 756.7 32.5 7.9 I 
I 56.25 7.75 -0.18 -0.02 7.55 .98 .18 1289 756.1 32.0 7.3 1 
'j 56.5U 7.49 -0.17 -v.02 7.30 -16.00 .2u 1281 756.8 31.4 6.7 
56.75 7.25 -0.16 -0.02 '(.07 .01 •• n 1275 756.8 30.8 6.2 
57.00 6.82 -0.15 -0.02 6.65 .03 .24 1263 756.9 30.2 5.6 
57.25 6.59 -0.14 -0.01 6.43 .05 .. 26 1254 756.9 29.7 5.0 
57.50 6.31 -0.14 -0.01 6.16 .08 .28 1245 757.0 29.1 4.4 
57.75 6.15 -0.13 -0.01 6.01 .09 .29 1240 757.1 28.5 3.8 
5'3.00 6.13 -0.12 -0.01 6.00 .09 .29 1239 757.1 27.9 3.3 
58.25 6.62 -0.11 -0.01 6.50 .05 .25 1254 757.2 27.4 2.7 
58.50 6. '18 -0.10 -0.01 6.68 .04 .24 1260 757.3 26,8 2.1 
58.75 6.70 -0.09 O.OU 6.60 .04 .24 12!19 757.4 26.2 1.5 
59.00 6.58 -0.09 U.OO 6.49 .05 .24 1256 757.6 25.7 1.0 
59.25 6.31 -0.08 0.00 6.24 .06 .26 1249 757.1 25.1 0.4 
59.5Q 6.15 -0.07 0.00 6.08 .08 .27 1243 757.8 24.5 -0.2 
59.75 5.86 -0.06 0.00 5.80 .10 .30 1232 758.0 23.9 -0.8 
60.00 5.60 -0.05 0.00 5.56 .12 .32 1223 758.1 23.4 -1.4 It-
60.25 5.37 -0.04 0.00 5.34 .15 .34 1214 758.3 22.8 -1.9 
60.50 5.24 -0.03 0.01 5.22 .16 .35 1209 758.4 22.2 -2.5 
60.71 5.11 -0.02 0.01 5.09 .17 .37 1205 758.6 21.7 -3.1 61.00, 4.97 -0.01 0.01 4.97 .18 .3B 1199 758.8 21.1 -3.7 
61.2!), 4.84 0.00 u.Ol 4.85 .20 .39 1194 759.0 20.5 -4.3 
61.50: 'to 78 0.01 0.01 4.80 .20 .39 1192 759.2 19.9 -4.& 
61.75, 4.69 0.02 0.01 4.73 .21. .40 1189 759.4 19,4 -5.4 
62.00: 4.61 0.03 0.01 4.66 .22 .41 1186 759.6 18.8 -6.0 
62.25: 4.57 0.04 0.02 4.63 .22 • '+ 1 1184 759.8 la.2 -6.6 
62.50: 4.61 0.05 0.02 4.67 .21 .40 1181 760.1 17.7 -7.1 
62.75 4.68 0.06 0.02 4.16 .20 .39 1191 760,3 17.1 -7.7 
63.00; 4.49 Q.07 0.02 4.58 .23 .41 1183 760.5 16.5 -6.3 
t 63.
25i 4.40 0.08 0.02 4.5Q .23 .42 1179 760.8 15.9 -8.9 
63. 501 4 .• 30 0.09 0.02 4.41 .25 .43 1175 761.1 15.4 -9.5 
63.75 4.19 0.10 0.02 4.31 .26 .44 1169 761.3 14.8 -10.1 
64.00 4.10 0.11 0.03 4.24 .27 .45 1167 -'61.6 14.2 -10.6 
64.25 4.02 0.12 0.03 4.17 .28 .46 1163 761.9 13.6 -11.2 
64.50 3.95 (/.13 0.03 4.11 .29 .47 1159 762.2 13.1 -11.8 
151 
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~ ~ ~ I Table 3 (cont.) I 
n i 1963 53A (Explorer 19) ~ .. 
I , 
~ MJD -106 P 106p 106 P -106 p log Pe log Ps T z n 1t'-a0 6 -6 a s t a 1T 1t' 0 
~ (OK) (Ian) (deg) (deg) 
~ 39564.:7 5 3.89 0.14 0.03 4.06 -16.30 -16.47 1156 762.5 12.5 -12.4 Ii )1 65,00 3.84 0.14 0.03 4.01 .30 .46 1154 762.8 11.9 -13.U 
. ~ 
• 65'125 3.76 0.16 0.03 3.95 .31 .49 1151 763.1 11.3 -13.6 fI 65,,50 3.70 0.),6 0.04 3.90 .32 .49 1149 763.4 10.7 -14.1 ~ 65.115 3.64 0.17 0.04 3.85 .32 .49 1147 763.7 10.2 -14.7 ; 66.bo 3.51 q.1B 0.041 3.73 .33 .50 1143 764.0 9.6 -15.3 
n 66.25 3.41 0.19 0.041 3.65 .34 .51 1140 764.4 9.0 -15.9 k 66.50 3.40 0.20 0.04 3.6't .35 .51 1139 764.7 B.4 -16.5 if 
ff 66/75 3.46 O.:n 0.04 3.72 .34 .!>1 1141 765.1 7.8 -17.1 
--, ~ ! 67.00 3.50 0.22 0.04 3.77 .34 .50 1144 765.4 7.3 -17.7 : ! 67.25 3.81 0,23 0.05 4.09 .30 .46 1158 765.8 6.7 _18.2 
H 67.50 3.98 0.24 0.05 4.26 .28 .44 1167 766.2 6.1 -18.6 H 
If 67 .• 75 4.16 0.25 0.05 4.47 .25 .41 1177 766.5 5.5 -19.4 il 
II 
"'!( 39571.50 3.39 0.39 0.07 3.85 -16.35 -16.48 1145 772.tl 356.6 -28.3 il 
\I 72.00 3.37 0.40 0.07 3.85 .37 .49 1142 773.8 355.4 -29.4 
" Ii 72.50 3.34 0.42 0.07 3.84 .37 .49 1141 n4.7 354.2 -30.6 \' 73.00 3.36 0.44 0.08 3.88 .36 .4a 1145 1'75.7 353.0 -31.8 il 
" 73.50 3.39 0.46 O.Od 3.93 .36 .47 1147 776.7 351.8 -33.0 Ti 
II 74.00 3.'15 0.'17 0.U8 4.00 .36 .46 1148 777.7 350.6 -34.1 
fi 74.50 3.50 0.49 O.OU 4.07 .36 .45 1151 778.7 349.4 -35.3 
H 75.00 3.51 0.50 0.09 ' .. 10 .36 .45 1153 779.7 34&.2 -36.5 , TI 
~ I 75.50 3.56 0.52 0.09 4.18 .35 .44 1156 '1'80.8 346.9 -37.6 
.: 
n 39575.75 3.62 0.52 U.09 4.23 -16.35 -16.43 1159 781.3 346.3 -38.2 it 
~ 76.00 3.71 0.53 0.09 4.33 .34 .42 1164 781.D 345.7 -38.8 
H 76.25 3.81 P.54 0.09 4.'14 .32 .40 1170 782.3 345.1 -39.3 
I) 76.50 4.02 0.54 0.09 4.65 .30 .38 1180 782.9 344.4 -39.9 n ;1 
ij 76.75 4.10 0.55 0.09 4.74 .29 .37 1183 783.4 34~.8 -40.5 
" 77.00 4.21 0.56 0.09 4.86 .29 .36 I1G6 784.0 343.2 -41.1 11 
77.i25 4.27 0.56 0.09 4.92 .29 .36 1186 784.5 342.5 -41.6 
77.i50 1 4.21 0.57 0.09 4.67 .30 .36 U84 785.1 341.9 -42.2 
77.75 4.14 0.57 0.09 4.81 .30 .37 1182 785.6 341.3 -42.8 
78.00 4.14 0.58 O.O'} 4.81 .31 .37 1179 786.2 340.6 -43.4 
78.25 4.12 0.58 0.10 4.&0 .32 .36 1178 786.7 340.0 -43.9 
78 •. 50 4.08 0.59 0.10 4.76 .32 .38 1178 187.3 339.4 -44.5 
78.75 4.07 0.59 0.10 4.76 .31 .37 1180 787.8 336.7 -45.1 
79.00 4.05 0.60 0.10 4.75 .32 .37 1179 788.4 338.1 -45.6 
79.:25 4.05 0.60 0.10 4.75 .32 .37 11DO 788.9 337.4 -46.2 
79.50 4.04 0.61 0.10 4.75 .32 .:'1 1180 789.5 336.8 -46.t! 
79 •. 75 4.06 0.61 0.10 4.71 •. 32 .37 1180 790.1 336.1 -47.4 
80.00. 4.02 0.62 0.10 4.7.4 .32 .37 U80 790.6 335.5 -47.9 
80.25 4.01 0.62 0.10 4.73 .33 .37 1179 791.2 33~.8 -48.5 
80.50 3.42 .0.63 0.10 ' .. 15 .40 .43 1153 791.8 334.1 -49 •. 1 
80~75 2.63 1 0.63 0.10 3.37 .49 .53 1117 792.4 333.5 -49.6 
81~OO 2.53' 0.64 0.10 3.27 .51 .54 1112 792.9 332.8 -50.2 
81.25 2 .. 86 0.64 0:.10 3.62 .46 .49 1129 793.5 332.1 -.50.8 
81.50 3.47 0.65 0'.10 4.22 .39 .42 1157 794.1 331.4 .. 51.4 
81.75 3.96 0.65 0.10 4.72 .34 .36 1180 794.6 330.7 -,51.9 
82.00 4.03 0.65 0.10 4.19 .33 .35 1183 795.2 330.1 ... 52.5 
82.25 3.43 0.66 D.10 4.19 .40 .42 1157 795.8 329.4 ... 53.1 
82.50 3.15 0.66 0.11 3.91 .44 .45 1143 796.4 328.7 -53.7 
82.75 3.17 0.67 O.q 3.94 .43 .44 1147 796.9 327.9 -54.3 
83.00 2.97 0.67 O.ll 3.1.5 .45 .46 1138 797.5 327.2 -54.9 
83.25 2.45 0.67 0.11 3.23 .53 .53 1111 798.1 326.5 -55.4 
83.110 1.72 0 •. 68 0.11 2.51 .64 .65 1067 798.7 325.8 -56.0 
83~75 1.% 0.68 O.u 2.35 .68 .68 1055 799.2 325.1 -56.6 
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1i Table 3 (cont.) 
hl: p, 
1963 53A (Explorer 19; II II 
ij' MJD _106 P lO6p 106 P -106 p log P
e log Ps T z a. 1T -0.0 6 -6 u s t a 1T 1T 0 
(OK) Qan) (deg) (deg) 
j 39584.50 2.2(, 0.f>9 0.11 3.07 -16.56 -lO.!>!) 1102 800.9 322.8 -58.4 jl 84.7~ ? .13 0.69 O.ll 2.93 .58 • ~7 1095 801.5 322.1 -58.9 1 }i 85.00 1.81 0.69 0.11 2.61 .63 .62 1075 802.1 321.3 -59.5 
as.2!> 1.66 0.69 0.11 2.46 .66 .65 1064 802.6 320.6 -60.1 ., .'-
85.50 1.59 0.69 0.11 2.39 .67 .66 1060 803.2 319.8 -60.7 
85.7!> 1.52 0.70 0.11 2.33 .69 .67 1056 803.8 319.0 -61.3 
86.00 1.44 0.70 0.11 2.25 .70 .69 1050 804.3 318.2 -61.8 
. I 86.25 1.4u 0.70 0.11 2.21 .71 .69 1047 804.9 317.4 -62.4 
. --... S6.50 1.32 0.70 0.11 2.13 .73 .71 1041 805.4 316.6 -63.0 
86.75 1.26 0.70 0.11 2.07 .74 .72 1036 80b.O 315.8 -63.6 
87.00 1.20 0.'70 0.11 2.01 .76 .73 1031 806.5 315.0 -64.2 
67.25 1.1't 0.70 0.11 1.95 .77 .74 1026 807.1 314.2 -64.7 
87 .• 50 1.10 0.70 0.11 1.91 .76 .75 1023 807.6 313.3 -65.3 
87.75 1.04 u.70 0.11 1.tl~ ~79 .77 1018 808.2 312.5 -65.9 
88.0U 0.98 0.70 0.11 1.79 .81 .78 1012 a08.7 311.6 -66.4 
88.25 0.96 0.70 0.11 1.77 .81 .11$ 1010 809.2 310.7 -67.0 
t. 88.50 0.92 0.70 0.11 1.73 .82 .(9 1006 809.7 309.8 -67.6 'I 
88.75 0.8& 0.70 0.11 1.69 .83 .BO 1003 810.3 30&.9 -68.2 
89.00 0.85 0.70 0.11 1.66 .84 .81 999 810.8 308.0 -68. '7 
89.2!> 0.84 0.70 0.11 1.65 .85 .81 998 811.3 307.1 -69.3 
89.50 0.84 0.70 0.10 1.65 .85 .ill 998 811.8 30b.2 ... 69.8 
89.75 0.91 0 • .,0 0.10 1.72. .B3 .79 1007 612.3 305.2 ... 70.4 
gO.OO 0.90 0.70 U.IU 1.70 .83 .79 1005 812.8 304.3 -71.0 
90.25 0.88 0.70 0.10 1.68 .84 .79 1002 813.3 303.3 -71.5 
9Q.50 0.89 0.70 v.l0 1.69 .84 .79 1004 813,8 302.3 -72.1 
90.75 0.90 0.69 0.10 1.69 .B4 .79 1005 814.3 301.3 -72.6 
91,00 0.86 0.69 0.10 1.66 .84 .19 1001 814.8 300.2 -73.2 
r: 
91.25 0.82 0.69 0.10 1.61 .86 .lll 996 815.2 299.2 -13.7 
91.50 0.79 0.69 0.10 1.58 .87 .02 994 815.7 298.1 -74.3 
r 91.75 0.77 0.68 0.10 1.55 .87 .li2 990 816.2 297.0 -74.8 
I" 
92,00 0.71 0.68 0.10 1.49 .89 .84 982 816.6 295.9 -75.3 
F" 92.25 0.68 0.68 U.20 1.55 .88 .ti2 989 B 17.1 294,f -75.9 I" v~ 92.50 0.64 0.68 0.20 1.52 .88 .il3 9US 817.5 293.6 -76.4 I~i 92.75 0.64 0.67 0.20 1.51 .89 .il3 987 B18.0 292.4 -76.9 I~ I;; 93.00 0.60 0.67 0.20 1./t 7 .90 .1$4 9B2 818.4 291.1 ··77.5 
n 93.25 0.60 0,67 O.lu 1.36 .93 .il7 967 816.8 289.9 ",78.0 
.;~ 93.50 0.58 0.66 0.09 1.34 .94 • !:I 8 964 819.2 288.6 -" &.5 
·1: 
if.! 93.75 0.53 0.66 0.09 1.~8 .96 .90 955 819.7 287.3 -,q.O 
.[! 94.00 0.46 0.65 0,09 1.21 .98 .92 943 820,1 285.9 -79.5 ~ j. 
P 94.25 0.47 0.65 0.09 1.21 .98 .92 9't3 820.'3 284.6 -80.0 
94.50 0.47 0.64 0.09 1.21 .98 .92 943 il20.8 283.1 -80.5 
94.75 0.48 0.64 0.09 1.21 .98 .'12 943 821.2 281.7 -81.0 
95.00 0.52 0.64 0.09 1.25 .97 .90 950 821.6 280.1 -81.5 
95.25 0.56 0.63 u.u9 1.28 .96 .89 955 1:122.0 278.6 -82.0 
95.50 0.62 0.63 0.09 1.33 .94 .ll7 964 822.3 277.0 -82.5 
95.75 0.66 0.62 0.09 1.37 .93 .ti6 970 822.7 275.3 -82.9 
96.00 0.71 (j.62 0.08 1.41 .91 .84 975 823.0 273.6 -83.4 
96.25 0.74 0.61 0.08 1.44 .91 .63 979 823.3 271. B -83.9 
96.50 0.76 0.60 0.08 1.45 .90 .83 980 823.7 270.0 -84.3 
96.75 0.78 0.60 0.08 1,46 .90 .1:12 980 B?.4.() 268.1 -B4.7 
97.00 0.82 0.59 0.08 1.49 .89 .81 984 824.3 266.2 -85.2 
r 97.25 0.96 0.58 0.08 1.62 .86 .78 1001 824.6 264~2. -85.6 ,. 
97.50 0.04 G.58 0.08 1.50 ,89 .81 986 824.9 26201 -86.0 
97.7'!; 0.81 0.51 0.08 1.46 .90 .1l2 982. 825.2 259.9 -86.4 
.~> .. 98.00 0.66 0.56 0.013 1.30 .95 .~n 960 825.4 257.7 -86.8 
98.2~ 0.6? 0.56 0.08 1.31 .94 .87 961 825.7 255,4 
-B7.2 
98.50 0.76 0.55 0.07 1.3B .92 .!:l4 972 82.6.0 2$3.0 -87 .. :> 
98.75 0.92 0.54 0.07 1.53 .8B .80 994 826.2. 25Q.5 -81.9 
99.00 0.96 0.53 0.07 1.57 .87 .79 998 826.5 248.0 -88.2. Q 99.25 1.20 0.53 O. U 7 1.aO .Bl .72 102.4 826.7 245.4 -81).5 
" , 
t 153 
; ' .. 
\".L!""'''." ... ,~:",-."" 
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REPRODUCIBILITY OTII "r""i"P 
ORIGINAL PAGl;; IB ftc , 
'l'able 3 (cont.) 
1963 53A (Explorer 19) 
~\ ! 
MJD _106 P 106p 106 P _106 p log p log Ps T 0 -0 • z a 
'IT-a0 S t a e 'IT 'IT 0 
~ \ ; (OK) (Ian) (deg) (deg) 
I 
39628.50 1.81 -0.25 -(l.OB 1.48 -16.86 -16,86 1006 799.4 81.0 -53.:>1 
28.75 1.81 -0.27 .0.013 1.46 .87 .~7 1004 798.9 80.3 
-52.8: 
29.00 2.00 
-0.27 -0.08 1.65 .81 .1:12 1027 798,4 79.7 -52.4 
29.25 2.12 -0.28 -0.08 1.75 .79 .79 1039 797,9 79.1 -51.9 
29.50 2.28 -0.29 -0.00 1.90 .75 .76 1055 797,4 78.4 -!l1.5 
29.75 2.15 -0.30 -0,08 1./6 .78 .79 1041 796.9 77.8 -51.0 
39630.00 2.15 -0.32 -0.09 1.74 -16.78 -16.80 1040 796.3 ""'.2 -50.6 
30.20 2.15 -0.33 -0.09 1.74 .78 .1i0 1040 "95.9 76.7 -50.3 
30.40 2.16 -0.33 -0.09 1.74 .78 .80 1041 795.5 76.1 -49.9 
30.6U 2.20 -0.3'1 -ll.09 1.77 • 'f? .79 1044 795.1 75.6 -49.5· 30.80 2.29 -0.34 -0.09 1,e6 .75 ."n 1054 794.7 75,1 -49,2 
31.,00 2.38 -0.35 -0.09 1.95 .73 • '5 1063 "94,3 7'1.6 -48.6 
31.20 2.44 _0.35 -0.09 2.00 • ".' 1 .74 1069 793.9 74.1 -48.5 
fi' 31.40 2.46 -0.36 -0.09 2.ll1 .71 .74 1070 793.5 73.6 ~4a.l 31.60 2.54 -0.37 -0.09 2.0~ .70 .72 1076 793.1 73.1 -47.8 
31.80 2.72 -0.37 -0.()9 2.~5 .66 .69 1091 792.7 72.7 -47.4 
32.0U 2.97 -0.38 -0.09 2.50 .61 .64 1112 792.3 72.2 -47.0 
32.20 2.95 -0.38 -0.09 2.48 ,60 .64 1113 791.9 71.7 -46.7 
32.40 3.06 -0.39 -0.09 2.58 .59 .62 lll9 791.6 71.2 .. 46.3 
32.60 2.87 -0.39 -0.09 2.39 .62 .66 1105 791.2 70.7 -46.0 
32.80 2.68 -0.40 -0,09 2,19 .66 .70 1090 790.8 7U.2 -45.6 
33.00 2.92 -0.40 -0.09 2.42 .62 .66 1108 790./. 69.7 -45.2 
33.20 3.19 -0.41 -0.09 2.69 .57 .61 1127 790.0 69.2 -44.9 
33.40 3.14 -0.41 -0.10 2.63 .57 .61 1126 789.6 68.7 -44.5 
33.60 3.17 -0.42 -0.10 2.65 .56 .61 1130 789.2 6t!.2 -44.2 
33.80 3.26 -0.42 -0~10 2.74 .54 .~9 1137 788.9 67.7 -43.8 
34.00 3.80 -0.43 -(). 10 3.28 .45 .~1 1172 788.5 67.2 -43.4 . 
'j' :1 34.20 4.01 -0.43 -0.10 3.48 .42 .48 1185 788.1 66.7 -43.1 
1 I; 34.40 3.83 -0.44 -0.10 3.29 .45 .51 1173 787.7 66.2 -42.7 
. ,I 
34.60 3.94 -0.'t4 -0.10 3.40 .44 .49 1179 787.4 65.7 -42:.4 . 
34.80 3.77 -0.44 -0.10 3.23 4~' .51 1172 787.0 65.3 -42.0 
• !) 35.00 4.13 -0.45 -0.10 3.56 .40 .46 1194 786.7 ! 64.8 -41.6 
, ~ 35.20 4.58 -0.45 -0.10 4.03 .35 .41 1215 786.3 64.3 -41.3 
" 35.'tO 4.53 -0.45 -O.IO 3.97 .36 .42 1210 785.9 63.8 -40.9 
:1 35.60 'to 34 -0.46 -0.10 3.79 .37 .4~ 1206 785.6 63.3 -40.6 ;; 
. 11 
t~ 39635.80 7.61 -0.46 -0.10 7.06 -16.07 . -16.14 1337 785.3 i 62.8 -40.2 , 35.90. .14.65 -0.46 -0.10 14.09 -15.77 -15.83 1500 785.1 62.6 -40.0 
36.00. 9.50 -0.46 -0.10 8.94 .97 ~16.03 1390 '784.9 i 62.3 -39.8 
36.10 11.69 -0.46 -0.10 11.13 .86 +1 5 .93 1443 784.7 . , 62.1 -39.7 
36.20 !21.85 -0. '16 -0.10 21.29 .57 .b3 1619 784.6 : 61.8 -39.5 
, ,"': 36.30 13.62 -0.46 -0.10 13.05 .78 .1:14 1489 784.4 ! i 61.6 -39.3 
; 36.40 12.66 
-0.'t6 -0.10 12.09 .81 .88 1469 784.2 61.4 -39.1 ;i 36.50 10.63 
-0.46 -0 .• 10 10.06 .90 .97 1422 784.1 bl.1 -38.9 .Jf 
,.\1 
;' 39636.60 7.07 -0. 't 7 -0.10 6.50 -)6.10 ":'16.17 1.323 783.9 60.9 -38.8 I ~( 
I ~ l 36.80 5.20 -0.47 -0.10 4.63 I .26 .33 1253 783.6 I 60.4 ';;38.4 il; 37.00 5.02 -0.47 -0.10 4.45 .28 .35 1.243 783.2 59.9 -38.0 
jil 37.20 3.94 
-0.47 -0.10 3.36 .40 .48' Lt91 782.9 59.4 -37.7 
:l"j 37.40 4.19 -0.47 .. -0.10 3.61 .37 .45 1 Cl'04 782.6 58.9 -37.3 ,. 
! -o.ld Iff 37.60 5.68 -0.47 5.11 .22 .30[ 1267 782.3 58.4 -36.9 H 
,I( 37.80 5.23 -0.47 -0.10 4.66 .26 .35 12.1t9 782.0 58.0 -36.6 
.11 
38.00 5.02 .0. 't 7 -0.10 4.44 .28 .361 12~12 781.7 57.5 -36.2 
38.20 5.22 -0.47 -0.10 4.64 .26 :~;l 1251. 781.4 57.0 ... 35.9 JH 38.40 5.32 -0.48 -0.10 4.74 .25 1255 781.1 56.5 ":35.5 'il n 38.60 
-0.10 4.65 .341 780.8 56.0 -35.1 ·Ii 5.23 -0.48 .25 1253 
·Ii 
n 
.J q 39638.70 5.19 -0.48 -0.10 4.61 -16.25 -16.34 1254· 780.6 55.8 -35.0 1 
38.80 5.58 -0.40 -0.10 5.00 .21 .30 1270 780.5 55.5 -34.8 ~ 
156 
~;[::;':''''~'~;~~.~~~,.;.-:.,s.:-.i:~~~),;ar:' ';'.0. zj'*~'y ('"t$ j .".i4Ptw, .. ...;.., ..p;p, .. m_·· ... tCi'Pn T e .. ', t 'WE ~d:.:.!t.L:t..~~r_"""-"'~ .il :c1a: ~ ~j ~ 
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,. 
Table 3 (cont.) 
1963 53A (Explorer 19) 
MJD -106 P 106 P 106 P _106p log P
e 
log P
s s t a T TT z 0. -0. 'IT 0 0 -0 TT 0 
(OK) (Jon) (deg) (deg) 
.. 
39638.90 5.70 -O.4iJ -0.10 5.20 -16.19 -16.28 1279 '780.3 55.3 -34.6 
39.00 6.98 -0.47 -U.H) 6.41 .10 .19 1321 780.2 55.1 -34.4 
39.10 7.37 
-0.' .. ' -0.10 6.80 .08 .16 1332 780.1 54.8 -34.2 39.2U 5.51 -0. 't 7 -0.10 4.93 .22 .31 1267 779.9 54.6 -34.0 
39.3U 6.15 -0.47 -O.lU 5.57 .17 .~5 1291 779.8 54.3 -33.9 
39.4() 7.17 -.o.'t7 -0.10 6.:'9 .09 .18 1327 779.6 54.1 -33. 'I 
39.50 7.25 -0.'t7 -0.10 6.67 .08 .17 1330 779.5 53.9 -33.5 
39.60 5.44 -0.47 -0.10 4.87 .22 .31 1266 779.4 53.6 -33.3 
39.70 5.02 -0.47 -0.10 4.45 .27 .36 1247 779.2 53.4 -33.1 
~.....-'" 1> .,. , . ~ 39.80 4.73 -0.47 -0.10 4.15 .30 .39 1233 779.1 53.1 -33.0 
39.90 4.62 -0.47 -0.10 4.05 .31 .41 1228 779.0 52.9 -32.8 
39640.00 4.53 -0.41 -0.10 3.96 -16.33 -16.42 1222 778.8 52.6 -32.6 
40.20 4.22 -0. It 7 -0.10 3.65 .37 .46 1205 778.6 52.2 -32.2 
40.40 3.93 -0.4'7 -0.10 3.37 .40 .~O 1191 778.3 51.7 -31.9 
.40.60 3.86 -0.46 -0.10 3.30 .41 .51 1188 778.1 51.2 -31.5 
39640.70 3.90 -0.46 -0.10 3.34 -16.40 -16.50 1190 778.0 51.0 -31.3 
40.80 4.30 -0.46 -O.lU 3.74 .35 .45 1214 777.9 50.7 -31.1 
40.90 5.14 -0.46 -0.10 4.57 .25 .35 1254 777.7 50.5 -30.9 
41.00 7.42 -0.46 -0.10 6.85 .07 .17 1335 777.6 50.2 -30.8 
41.10 7.31 -0.46 -0.10 6.75 .08 .11i 1332 777.5 50.0 -30.6 
41.20 6.40 -0.46 -0.10 5.84 .14 .24 1302 777.4 49.8 -30.4 
41.30 5.35 -0.46 -0.10 4.80 .22 .32 1265 777.3 49.5 -30.2 
~ 41.40 5.06 -0.46 -0.1 () 4.51 .25 .35 1254 777.2 49.3 -30.0 
I 41.50 4.77 -0.45 -0.10 4.22 .28 .39 1240 777.1 49.0 -29.9 
fi 39641.60 4.53 -0.45 -0.10 3.98 -16.32 -16.42 1226 777.0 48.8 -29.7 
Li 41.8U 4.52 -0.45 -0.10 3.97 .33 .44 1222 116.1 48.3 -29.3 
42.00 4.43 -0.45 -0.10 3.88 .34 .44 1219 176.5 47.8 -28.9 
42.20 3.91 -0.'t4 -0.10 3.37 .40 .51 1193 716.3 47.4 -28.6 
42.40 3.84 -0.44 -0.10 3.30 .42 .53 1186 716.1 46.9 -28.2 
42.60 3.62 -0.44 -0.10 3.09 .45 .56 1175 775.9 46.4 -27.d 
42.80 3.61 -0.43 -0.10 3.08 .45 .56 1115 115.1 45.9 -27.5 
43.00 3.57 -0.43 -0.10 3.04 .45 .56 1113 775.6 45.4 -27.1 
43.20 3.61 -0.43 -0.10 3.08 .45 .56 1176 775.4 45.0 -26.7 
43.40 3.49 -0.42 -0.10 2.97 .46 .58 1110 '775.2 44.5 -26.4 
e' 43.6U 3.40 -0.42 -0.10 2.88 .47 .58 1167 775.0 44.0 -26.0 
.i 43.80 3.34 -0.42 -0.10 2.83 .47 .59 1166 114.9 43.5 -25.6 
44.00 3.21 -0.42 -0.10 2.76 .48 .60 1162 174.1 43.0 -25.3 44~20 3.17 -0.41 -0.10 2.66 .50 .62 1155 774.6 42.6 -24.9 
44.40 3.09 -0.41 -0.10 2.59 .51 .63 1150 774.4 42.1 -24.5 
44.60 3.00 -0.40 -0.10 2.50 .53 .65 1142 774.3 41.6 -24.2 
44.80 2.85 -0.40 -0.10 2.35 .56 .68 1132 174.1 41.1 -23.8 
45.00 2.79 -0.40 -0.09 2.29 .57 .69 1128 774.0 40.6 -23.4 
45.20 2.76 -0.39 -0.09 2.27 .58 .70 1121 773.9 40.2 -23.1 
45.4U 2.71 -0.39 -0.09 2.22 .59 .71 1122 773.8 39.7 -22.7 
45.60 2.72 -0.39 -0.09 2.24 .59 .71 1124 713.1 39.2 -22.3 
45.80 2.80 -0.38 -0.09 2.32 .56 .69 1133 713.6 38.7 -21.9 
46.00 2.79 -0.313 -0.09 2.32 .56 .68 1134 773.5 38.2 -21.6 
46.2U 2.80 -0.31 -0.09 2.34 .56 .68 1136 713.4 37.7 -21.2 
46.,40 2.13 -0.37 -0.09 2.28 .58 .10 1129 173.3 37.3 -20.8 
46.,60 2.48 -0.36 -0.09 2.02 .63 .76 1110 773.2 36.8 -20.4 
39646.80 2.29 -0.36 -0.09 1.84 -16.66 -16.79 1098 713.1 36.3 -20.1 e~ 46.90 3.25 -0.35 -0.09 2.80 .48 .61 1165 713.1 36.1 -19.9 , 
" 47.00 3.96 -0.35 -0.09 3.51 .38 .51 1206 773.0 35.8 -19.7 
47.10 5.91 -0.35 -0.09 5.47 .17 .30 1293 773.0 35.6 -19.5 , 
47.20 4.49 -u.35 -0.09 4.05 .30 .42 1239 773.0 35.3 -19.3 , ,.~ 
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Table 3 (cont.) 




6 p lO6p 106 P _106 p log Pe log 
Ps 
T z a 1T -nO 
£> -6 
s t a 
1T 
TT 0 
(OK) (km) (deg) (deg) 
39647.40 3.33 -0.34 
-u.09 2.90 -16.45 
-16.57 1179 7i'2.Q 
34.9 -19.0 
47.50 2.68 -0.34 -U
.09 2.25 .57 
.70 1132 772.9 
34.6 -18.8 
41.60 2.53 -0.33 -0
.09 2.11 .61 
• "'4 1) 18 772.8 34.4
 -1&.6 
47.70 2.57 -0.33 -0
.09 2.15 .61 
• "'4 1120 712.8 
34.1 -18.4 
39647.80 2.40 -0.33 
-U.09 2.07 . -16.62 
-16.15 1114 712.8 
33.9 -ltl.3 
48.00 2.46 -0.32 -U
.09 2.04 .62 
.7!) 1114 772.7 33.4 
-17.9 
48.20 2.80 -0.32 -0
.09 2.40 .54 
.67 1145 772.7 3
2.9 -17.5 
48.40 2.95 -0.31 -0
.09 2.!:i5 .52 
.64 1155 772.7 32.
5 -17.2 
I 48.6U
 2.33 -0.31 -0.09 
1.93 .65 .7B
 1106 772.6 32.0 
-16.8 
f 11 
48.80 2.03 -0.30 -
0.09 1.64 .74 
.06 1076 772.6 31.5
 -16.4 
.. ,it 49.00 
1.8u -0.30 -0.09 1.
42 .80 .93 
1052 772.6 31.0 -
t6.0 
, ,~ 49.20 1.76 -0.29
 -0.08 1.3/;j .82 
.95 1048 772.6 3
0.5 -15.7 
i ,:\ 49.40 1.72 -0.28 -0.
08 1.35 .83 
.96 1045 772.6 
30.1 ·-15.3 
~. : r 49.60 1.88 -0.28 -0
.08 1.51 .77 




' ~ 49.80 2.05 -
0.27 -o.oa 1.69 
.72 .U5 1085 
772.6 29.1 -14.6 
.!t{ 50.00 2.28 -
0.Z7 -0.08 1.93 
.66 .19 1106 
772.6 28.6 -14.2 
11 
50.20 1.90 -0.26 -0
.08 1.!)6 .75 .ti8
 IOn 772.6 2&.
1 -),3.8 
, U 50.40 1.4
4 -0.26 -o.Oti 1.10 
.91 -l'f .04 1020 
772.6 27.6 -13.5 
, ,; 50.60 1.19 -0.25 -D
.uB .86 -17.02 
.15 983 772.6 
27.2 -13.1 
; Ii 
\i 50.80 1.27 -0.Z4 -0
.08 .95 -16.98 
.11 995 772.6 
26.7 -12.7 
1 ~ 51.00 1.79 -0.24 -0.08
 1.47 .80 -lb.9
3 1059 "f72.7 26
.2 .. 12.3 
f 51.20 1.60 -0.23 -0.0
8 1.~9 .85 
.98 1042 772.7 
25.7: -12.0 
i/ 
, !! 51.40 1.46 -0.23 
-0~01j 1.15 .90 -
17.03 1025 772.8
 25.2 -11.6 
" 1 51.60 1.41 -0.22 -0
.08 1.12 .92 
.05 1018 772.8 
24.7 -11.2 
39651.75 1.39 -0.22 
-0.06 1.10 -16.93 
-17.06 1014 "172
.6 24.4 -10.9 
52.0U 1.31 -0.21 -0
.07 1.03 .97 
.09 1003 772.Q 23.8 
-10.5 
52.25 1.23 -0.20 -u
.07 .95 -17.01 
.13 991 773.0 2
3.2 -10.0 
52.50 1.15 -0.19, -0
.07 .ti8 .04 
.17 979 773.1 
22.6 -9.5 
52.75 1.14 -0.18! -0
.07 .&S .04 .1
7 980 773.2 21
.9 -9.1 
53.00 1.13 -0.1& 
':'0.07 .~8 .04 
.16 983 773.3 2
1.3 -8.6 
53.25 1.12 -0.17 -0.07 
.88 .04 .17 
982 773.4 20.7 
-8.1 
53.50 1.11 -a.1l) -0.07 
.68 .05 .1'7 
981 773.5 20.1 
-7.6 
53.7!) 1.09 -D.l~ -0.07 
• S'7 .05 .17 
980 773.6 19.5 
-7.2 
54.00 1.06 -0.15 -0
.0"' .67 .05 
.17 982 773.7 1
6.9 -6.7 
54.25 1.05 -0.14 .-
0.07 .85 .• 06 
.18 979 773.Q ~8.3 
-6.2 
" 
54.50 1.04 -0.13 1
-0.06 .ti5 :.06 
.18 980 774.0 
17.7 .. 5./;j 
I, 
54.75 1.04 -0.12 -
0.06 .85 I .07
 .19 979 774.1 
17.1 -5.3 
55.00 1.03 -0.11 -0
.06 .85 .07 
.19 979 774.3 
16.4 -4.8 
I: 55.25 1.07 -o.
n -0.06 .90 
.04 .16 991 
774.5 15.8 -4.3 
L 55.50 1.09 -0.10 -0
.061 .94 .01 
.13 999 774.6 1
5.2 -3.9 
55.75 1.30 -0.09 
-0.06! 1.15 -16.93 
.05 1030 774.8 1
4.6 -3.4 
56.00 1.38 -0.08 -0
.06 1.24 .89 
.01 1042 775.0 1
4.0 -2.9 
56.25 i 1.42 -0.07 
: -0,.06 1.29 .87 -1
6.99 1049 775.2 
13.4 -2.4 
56.501 1.35 -O.O? -0
.05 1.23 .90 -
17.02 1041 775.4 
12.8 -2.0 
f 56.75; 1.15 -0.06 -0.05 1.04 .98 .10 1013
 115.5 12.1 -1.5
 
57.0q 1.06 -0.05 -0
.05 .96 -11.02 
.14 1002 775.8 1
1.5 -1.0 
57.2~ 1.06 -0.04 -0
.05 .97 .02 
.13 1005 776.0 1
0.9 -0.5 
57.50 1.09 -0.03 -0
.05 1.0l .00 
.ll ;1012 776.2 1
0.3 -0.1 " 
57.7* 1.11 -0.02 
-U.05 1.03 -16.99 
.10 1016 176.4 9.
7 o.~ 1 
58.00 1.15 -0.01 -0
.05 1.09 .96 
.08 1024 776.6 9
.0 0.9 
1 
58.25 1.16 -0.01 -0
.05 1.1·1 .96 
.07 1027 776.8 8
.4 1.4 3 
58.50 1.19 0.00 -
0.04 1.15 .94 
.05 1033 777.1 7
.8 1.S 
58.75 1.19 0.01 -0
.04 1.16 .93 
.04 1037 777.3 
7.2 2.3 
59.00 1.22 0.02 -0
.04 1.19 .92 
.03 1042 777.6 6.
5 2.8 
59,25 -0




777.8 5.9 3.3 
If, ", 
59.50 1.26 0.03 -0
.04 l.25 .91 
.02 1047 778.1 5
.3 3.7 
~ 
59.75 1.24 ().04 -0.04
 1.25 .92 .0




60.00 1.25 0.05 -0
.04 1.26 .9.2 
.02 1046 778.6 4
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Table 3 (cont.) II 
I II 1963 53A (Explorer 19) 'if I' 
,I , 
'I 
_106 j> 106 j> 106 P _106 j> d MJD log P log Ps T z a 1T -a0 o -0 i s t a e 1T 1T 0 
1 (OK) (km) (deg) (deg) I 
,I 
1.31 -n.OO I 3'.;66C.25 1.28 (1.06 -0.04 -16.90 1052 778.9 3.4 5.2 
~ 60.50 1.20 0.07 -0.04 1.31 .91 .00 1053 779.1 2.8 5.6 
60.7~ 1.27 0.07 -0.03 1.31 .90 .00 1055 779.4 2.1 6.1 
61.00 1.29 0.08 -0.03 1.34 .89 -16.98 1061 779.7 1.5 6.6 
61.25 1.29 0.09 -0.03 1.35 .89 .':19 1060 780.0 0.9 7.1 
61.50 1.30 0.10 -0.03 1.36 .89 .98 1062 780.3 0.2 7.6 
61.75 1.28 0.11 -0.U3 1.36 .89 .98 1063 780.6 359.6 8.0 
< ( 
1-! 62.00 1.29 0.12 -0.03 1.38 .89 .98 1064 780.9 359.0 8.5 62.2~ 1.28 0.12 -0.03 1.38 .89 .98 1065 781.2 358.3 9.0 
, t 62.50 1.29 0.13 -0.03 1.39 .88 .97 1067 781.5 357.7 9.5 
62.75 1.28 C • lit -0.02 1.39 .88 .97 1068 781.8 357.0 10.0 
. i 63.00 1.29 0.15 ,..0.02 1.41 .88 .97 1070 782.1 356.4 10.4 
63.2~ 1.30 0.16 -0.02 1.43 .87 .96 1073 782.4 355.7 10.9 
63.50 1.29 0.16 -0.02 1.44 .87 .95 1076 782.7 355.1 11.4 
63.75 1.30 0.17 -0.02 1.45 .86 .95 1079 783.0 354.4 11.9 
64.00 1.28 0.18 -0.02 1.44 .87 .95 1076 783.4 353.8 12.4 
64.2~ 1.29 0.19 -0.02 1.46 .87 .95 1078 783.7 353.1 12.8 
64.50 1.29 0.19 -0.02 1.47 .87 .94 1080 784.0 352.5 13.3 
64.75 1.27 0.20 -0.01 1.46 .87 .95 1079 784.3 351.8 13.8 
. ; 65.00 1.27 0.21 -0.01 1.46 .87 .94 1081 784.7 351.2 14.3 
65.25 1.27 0.22 -0.01 1.48 .86 .94 1084 785.0 350.5 14.8 
65.50 1.24 0.23 -0.01 1.46 .87 .94 1082 785.4 349.8 15.3 
65.75 1.25 0.23 -0.01 1.47 .87 .94 1083 785.7 349.2 15.7 
66.00 1.25 0.24 -0.01 1. /tS .87 .94 1085 786.n 348.5 16.2 
66.25 1.27 0.24 -0.01 1.51 .85 .92 1091 786.4 347.8 16.7 
66.50 1.34 0.25 -0.01 1.59 .83 .H9 1101 786.7 347.2 17 .2 
39666.60 1.52 0.16 -0.01 1.67 -16.80 -16.H7 1109 786.9 346.9 17 .4 
66.80 1.60 0.16 -0.01 1.76 .78 .84 1119 787.2 346.3 17 .8 
67.00 1.90 0.17 0.00 2.07 .69 .76 1149 787.4 345.8 18.2 
67.20 2.23 0.27 0.00 2.50 .60 .66 1183 787.7 345.3 18.6 
67.40 1.82 0.28 0.00 2.10 .69 .74 1153 788.0 344.7 19.0 
67.60 1.46 0.28 0.00 1.7 /t .78 .84 1120 788.3 344.2 19.3 
67.80 1.41 0.29 0.00 1.70 .80 .85 1116 788.6 343.6 19.7 
68.00 1.40 0.30 0.00 1.70 .79 .85 1118 788.8 343.1 20.1 
68.20 1.44 0.30 0.00 1.74 .78 .H3 1123 789.1 342.5 20.5 
68.40 1.54 0.31 0.00 1.85 .75 .80 1134 789.4 342.0 20.9 
68.60 1.39 0.31 0.00 1.71 .79 .H4 1121 789.7 341.4 21.3 
68.80 1.25 0.32 0.00 1.57 .84 .69 1104 790.0 340.& 21.7 
69.00 1.26 0.32 0.00 1.58 .84 .H9 1105 790.3 340.3 22.1 
69.20 1.29 0.33 0.00 1.62 .83 .67 1111 790.6 339.7 22.5 
69.40 1.37 0.34 0.01 1.71 .81 .86 1117 790.9 339.1 22.9 
69.60 1.38 0.34 0.01 1.73 .81 .85 1119 791.1 3313. 6 23.3 
69.80 1.35 0.34 0.01 1.70 .81 .85 1118 791.4 :n8.0 23.6 
70.00 1.35 0.35 0.01 1. 'fO .81 .85 1118 791.7 337.4 24.0 
70.20 1.11 0.35 0.01 1.46 .89 .92 1094 792.0 336.9 24.4 
70.40 0.94 0.36 0.01 1.31 .93 .97 1079 792.3 336.3 24.8 
70.60 0.86 0.36 0.01 1.23 ,96 .99 1072 792.6 335.7 25.2 
70.8U 0.99 (J.37 0.01 1.37 .91 .94 1088 792.9 335.1 25.6 
71.00 1.24 0.37 0.01 1.62 .84 .87 1114 793.2 334 •. 5 26.0 j 
71.20 1.29 0.38 0.01 1.68 .82 .H5 1120 793.4 334.0 26.4 l 71.40 1.15 0.38 0.01 1.55 .85 .89 1109 793.7 333.4 26.8 71.60 1.0a 0.38 0.01 1.48 .88 .90 1103 794.0 332.8 27.2 
71.80 1.04 0.39 0.02 1.44 .89 .92 1098 794.3 332.2 27.5 I :~ ~ 72.00 1.01 0.39 0.02 1.42 .90 .93 1096 794.6 331.6 27.9 'J ,~ 
72.20 1.11 0.40 lJ.02 1.52 .87 .90 1106 794.9 331.0 28.3 
72.40 1.33 0.40 0.02 1.75 .81 .!l4 1127 795.2 330.4 28.7 
72.60 1.42 u.40 0.02 l.8!;) .79 .81 1137 795.4 329.8 29.1 
72.80 1.33 0.41 0.02 1.76 .81 .!l3 1129 795.7 329.1 29.5 
73.00 1.03 0.41 0.02 1.47 .89 .91 1101 796.0 321l.5 29.9 
159 
~'~~.1:._'::_~ IA 
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II il Table 3 (cont.) 
'I Ii 
n 1963 53A (Explorer 19) I' ~ ....... il 
" fi 
t: 
_106 P 106 P 106 P _106 p MJD log Pe log Ps T z a. -a. 0 -0 r s t a 'IT 'IT 0 'IT. 0 
I i~ (OK) (kIn) (deg) (deg) 
\ 39687.75 0.20 0.43 V.05 .68 -17.28 -l'7.23 1006 811.2 253.2 55.8 
I 8&.00 0.23 0.42 0.05 .70 .27 .22 1011 811.3 250.7 5b.l 88.25 C.27 0.41 0.05 .73 .25 .20 1018 811.4 248.1 56.3 
I 88.50 (1.32 0.40 U.05 .77 .23 .18 1026 811.5 24!>.5 56.5 I 
I 88.75 0.37 0.39 G.D5 .81 .20 .1!> 1034 811.6 242.7 56.8 
I 89.0li O.4CJ 0.37 0.05 .b3 .19 .14 1038 811.7 240.0 5'7.0 I 89.25 0.43 (;.36 0.05 .84 .18 .13 1041 811.8 237.1 57.2 , 
\ 89.50 O.4!> (1.34 0.05 .!J4 .18 .12 1041 811.9 234.2 57.3 
I 89.75 0.46 0.32 0.05 .83 ~18 .13 1040 812.0 231.2 57.!:! 
I 90.00 (;. 1,7 0.30 0.05 .83 .18 .13 1040 812.0 228.3 57.6 \--' 90.25 0.51 0.28 0.05 .83 .19 .13 1040 812.1 225.2 57.7 , 90.50 0.52 0.25 .0.05 .1l2 .19 .14 1038 812.1 222.2 57.8 
I 90.75 0.54 0.22 0.05 • Ii! .20 .15 1036 812.2 219.1 51.9 I 
91.00 0.5& 0.18 0.05 • III .20 .14 1037 812.2 216.0 57.9 
91.25 0.64 0.14 0.05 .!J3 .19 .13 1040 812.3 213.0 51.9 
91.50 0.69 0.09 0.05 .1:>4 .18 .13 1042 812.3 209.9 57.9 
91.75 0.74 C.03 O.U!> .82 .19 .14 1039 812.3 206.9 57.9 
92.00 0.78 0.00 O.US .83 .18 .13 1041 812.3 203.9 51.1l 
i ", 92.25 0.83 0.00 0.05 .88 .16 .10 1050 812.3 201.0 57.8 
92.50 0.87 0.00 U.05 .~2 .14 .08 1051 812.3 I1J8.1 57.7 
92.15 0.88 0.00 (J.05 .93 .13 .08 1059 812.3 195.3 57.6 
93.00 0.90 0.00 U.05 .95 .12 .07 1062 812.3 192.5 57.5 
93.2!> 0.91 0.00 0.05 .96 .12 .06 1064 812.3 189.8 57.3 
I • 93.5(J 0.92 0.00 0.05 .96 .12 .06 1063 812.3 187.1 57.2 
93.75 0.92 0.00 U,05 .91 .11 .06 1065 B12.3 184.6 57.0 
94.00 0.97 0.00 v.05 1.02 .U<j .03 1013 812.3 182.1 56.8 
94.Z5 1.01 0.00 0.U5 1.06 .01 .02 1079 812.2 179.7 56.6 
94.50 1.04 0.00 0.05 1.09 .06 .00 1084 812.2 171.3 56.4 
39694.60 1.06 0.00 0.05 1.11 -1'7.05 -16.99 1087 812.2 116.4 56.3 
94.8P 1.22 0.00 0.05 1.27 -16.98 .92 1109 812.1 174.6 56.1 
95.00 1.45 0.00 0.U5 1.50 .89 .83 1139 81Z.1 172.8 55.9 
95.20 1.63 0.00 0.05 1.6; .84 .78 1158 812.0 171.1 55.7 
95.4p 1.38 0.00 0.05 1.43 .92 .86 1131 812.n 169.4 55.5 
95.60 1.23 0.00 0.05 1.27 .97 .92 1111 811.9 167.8 55.3 
95,80 1.25 0.00 0.05 1.29 .97 .91 1112 811.9 166.2 55.1 
96.09 1.25 0.00 0.05 1.30 .96 .91 1114 811.a 164.1 54.9 
96.20 1.19 0.00 0.04 1.24 .98 .92 1108 811.7 163.2 54.6 
96.40 1.05 0.00 0.04 1.10 -17.03 .98 1090 811.7 161.7 54.4 
96.6~ 1.05 0.00 0.04 1.10 .03 .97 1092 811.6 160.3 54.Z 
96,80 1.30 0.00 0.04 1.35 -16.93 .88· 1124 811.5 158.9 53.9 '., 
97.00 1.51 0.00 0.04 1.55 .87 .81 1147 811.4 157.5 53.7 ~ 
97.20 1.46 0.00 0.04 1.50 .88 .82 1143 811.3 156.2 53.4 
97.40 1.29 0.00 0.04 1~33 .93 .1l8 1123 811.2 154.9 53.2 
91.60 1.29 0.00 0.04 1.33 .94 .88 1122 811.2 153.6 52.9 
97.80 1.25 0.00 0.04 1.29 .95 .1l9 1118 811.1 152.4 52.6 
98,00 1.27 0.00 0.04 1.31 .94 .1:19 1120 811.n 151.2 52.4 
98.Z9 1.25 {J.OO 0.04 1.29 .95 .90 1116 810.9 150.0 52.1 
98.4Q 1.21 0.00 0.04 1.25 .91 .91 1111 810.8 148.8 51.8 
98.6Q 1.16 0.00 0.04 1.20 .98 .93 1106 810.6 141.7 51.5 
98.80 1.15 0.00 0.04 1.19 .98 .93 1105 810.5 146.6 51.3 
99.od 1.16 0.00 (J.O't 1.20 .98 .93 1107 810.4 145.5 51.0 
99.zd 1.37 (, .00 0.04 1.41 .90 .85 1133 810.3 144.4 50.7 
99.40 1.41 0.00 0.04 1.45 .89 .84 1138 lHO.2 143.4 50.4 
.; :. 
, 
. 99.60 1.64 0.00 0.04 1.67 .82 .17 1160 810.1 142.4 50.1 
• 99.80 2.16 0.00 0.03 2.20 .69 .65 1201 809.9 141.4 49.8 
39700.00 1.77 0.00 0.03 1.81 .77 .73 1171 809.8 140.4 49.5 
00.20 1.68 0.00 0.03 1.72 .80 .75 1168 809.7 139.4 49.2 
00.40 1.64 0.00 0.03 1.67 .81 .76 1163 809.5 138.5 48.9 ,j 
00.60 1.56 G.OO 0.03 1.60 .83 .79 1155 809.4 131.5 48.6 .~ 1 
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~ I ~ Table 3 (cont.) 
'! 1963 53A (Explorer 19) ~ II MJD _106 p 106 P 106 P _106 p log p log Ps T z a. -a. 6 
11' - °0 
.\ s t a e 11' 11' 0 L (OK) (Ian) (deg) (deg) ~ I 
.~ 39714.25 1.29 0.00 0.01 1.30 .. 16.89 -16.92 1097 794.9 92.5 2b.6 14.50 1.26 (1.00 0.01 I.L7 .91 .94 1089 794.5 91.9 26.2 
H 
, 14.7:' 1.15 0.00 0.01 1.1b .96 .99 1072 794.2 91.2 25.8 
,! 15.00 1.03 0.00 0.01 1.03 -17.01 -1'7.04 1054 793.9 90.6 25.3 
It 15.2:' 1.00 0.00 0.01 1.01 .02 .05 1050 793.6 89.9 24.9 
. ~ 15.50 1.07 P.OO 0.01 1.08 -16.99 .02 1059 793.3 89.3 24.5 L5.75 1.17 C .• OO 0.01 1.18 .95 -16.98 1074 793.0 El8.6 24.1 \1 16.00 1.20 0.00 O.OU 1.21 .93 .96 1080 792.7 iHI.O 23.7 I-~' '~ 16.25 1.26 0.00 0.00 1.26 .90 .94 1087 792,4 87,3 23.3 
i 16.50 1.42 0.00 0.00 1.43 .84 .BS 1107 792.1 !l6.7 22.9 ~ 16.75 1.34 0.00 0.00 1.34 .88 .91 1094 791.8 86.1 22.5 ~ 17.00 1.29 0.00 0.00 1.29 .90 .94 1086 791.5 85.4 22.1 
~ 17.25 1 •. 17 0.00 O.UO 1.18 .93 .'17 1073 791.2 84.8 21.6 
.. ~ 17.50 1.14 0.00 0.00 1.14 .95 .99 1066 791.0 84.2 21,2 17.75 1,14 0.00 0.00 1.14 ,95 .99 1066 790.7 83,6 20.8 
~ 18.00 1.18 0.00 0.00 1.18 .93 .98 1071 790.4 82.9 20.4 
~ 18.25 1.26 0,00 0.00 1.26 .90 .95 1080 790.1 82,3 20,0 18.50 1.35 0,00 u.OO 1.35 ,87 .92 1090 789.8 81.7 19.6 
rl 18.75 1.40 0.00 0.00 1.40 .85 .90 1096 789.5 81.1 19.2 !i I 
11 19.00 1.48 0,00 0.00 1.48 .82 .!n 1106 789.2 80.4 18.8 i ! 19.2~ 1.58 0,00 0.00 1.58 .79 .64 1118 789.0 79,8 18.4 ~ ! 
19.50 1.67 0.00 0.00 1.66 .76 .61 1'-27 786.7 79.2 18.0 
1.9.75 1.76 0.00 U.OO 1. 'l6 .73 .78 1137 788.4 78.6 17.5 
20.00 1.(,4 0.00 0.00 1.84 .71 .76 1143 788.2 78.0 17.1 
20.25 1.92 0.00 0.00 1.91 .69 .75 1149 787.9 77.4 Ib.7 
20.50 2.01 0.00 0.00 2.01 .66 .72 1159 787.6 76.8 16.3 
20.75 2.12 0.00 0.00 2.12 .64 .70 1167 787.4 76.2 15.9 
21.00 2.15 0.00 0.00 2.15 .63 .69 1170 787.1 75.6 15.5 
21.2~ 2.07 0.00 0.00 2.07 .64 • 'ro 1163 786.9 74.9 15.1 





10 0.00 0.00 2.09 .63 .70 1164 786.4 73.7 14.3 
22.00 2.14 0.00 0.00 2.14 .62 .69 1169 786.1 73.1 13.9 





28 0.00 0.00 2.28 .58 .65 1181 785.6 71.9 13 .0 
22.75 2.36 0.00 0.00 2.35 .57 .63 1187 785.4 71.3 12.6 
23.00 2.42 0.00 0.00 2.42 .55 .b2 1191 785.2 70.7 12.2 
23.25 2.49 0.00 0.00 2.49 .54 .61 1195 784.9 70.1 11.8 
23.50 2.53 0.00 0.00 2.52 .54 .61 1196 784.7 69,6 11.4 
23.15 2.53 0.00 0.00 2.53 .53 .61 1196 784.5 69.0 11.0 
24.()O 2.45 0.00 0.00 2.45 .55 .62 1190 784.3 68.4 10.6 
24.25 2.38 0.00 0.00 2.38 .56 .63 1185 784.1 67.8 10.2 
24.50 2.39 q.OO 0.00 2.38 .56 .63 1185 763.9 67.2 9.8 
24.75 2.42 0.00 0.00 2.42 .55 .62 1188 783.7 66.6 9.4 
25.00 2.63 0.00 0,00 2,63 .51 .58 1202 783.5 66.0 9.0 
25.25 2.74 0.00 0.00 2.74 .49 .57 1208 783.3 65.4 8.6 
25.50 2.86 0.00 D.OLl 2.85 .47 .55 121.5 783.1 64.8 8.2 
25.75 3.00 0.00 0.00 3.00 .45 • !:I 3 1223 782.9 64.2 7.7 
2b.OO 3.06 0.00 0.00 3.05 .44 ,52 1226 782.8 63.7 7.:3 
26.25 3.11 0,00 0.00 3.10 .43 .51 1229 782.6 63.1 6.9 
26.50 3.15 0.00 0.00 3.14 .42 .50 1232 782.4 62.5 6.5 
26.75 3.22 0.00 0.00 3.21 .41 .49 1235 782.3 61.9 6.1 
27.00 3.30 0.00 0.00 3.29 .40 .48 1239 782.1 61.3 5.7 
27.25 3.45 0.00 0.00 3.45 .38 .46 1248 78l.0 60.7 5.3 :'~ 
27.50 3.63 0.00 0.00 3.63 .35 .43 1257 781.8 60.2 4.9 ~ .' 
" 27.75 3.58 0.00 0.00 3.58 .35 .44 1255 781.7 59.6 4.5 
28.00 3.77 0.00 0.00 3.77 .33 ,42 1264 781.5 59.0 4.1 
28.25 3.67 0,00 0.00 3.66 .34 .43 1258 781.4 58.4 3.7 
28.50 3.35 0.00 0.00 3.35 .38 .47 1240 781.3 57.9 3.3 1 
.28.75 3.38 0.00 0.00 3.38 .38 .47 1240 781.2 57,3 2.9 i 29.00 3.44 u.OO 0.00 3.44 .37 .46 1245 781.1 56.7 2.5 , 
163 
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II Table 3 (cont.) 
II 1963 53A (Explorer 19) 
I MJD _106 P 106 P 106 P _106 p log Pe log Ps T z 0.1f -0.0 6 'IT -60 s t a 'IT ',i (OK) (Ian) (deg) (deg) 
J 39729.25 3.49 0.00 0.00 3.50 -16.36 -16.45 1246 781.0 56.1 2.1 29.50 3.5U O.OQ 0.00 3.50 .36 .45 1246 780.9 55.5 1.7 29.7~ 3.45 0.00 0.00 3.46 .37 .46 : 1243 780.8 55.0 1.3 
I 3D.OO 3.46 0.00 0.00 3.46 .37 .46 : 1243 780.7 54.4 0.9 , 30.25 3.50 0.00 0.00 3.50 .36 , .4!:) 1244 780.6 53.8 0.5 
, f 30.50 3.54 0.00 0.01 3.55 .35 .45 1246 '180.5 53.2 0.1 d 30.75 3.57 0.00 O.i)1 3.58 .35 .44 1247 780.5 52.7 -0.3 li 
,q 31.00 3.60 0.00 0.01 3.61 .34 .44 1248 780.4 52 .1 -0.7 
'!j 31.25 3.65 -0.01 0.01 ::I.b5 .34 .43 1250 780.3 51.5 -1.1 ,  JJ 31.50 3.71 -0.01 0.01 3.71 .33 .42 1253 780.3 50.9 -1.5, ~ § ! 
II 31.75 3.89 -0.02 0.01 3.89 .31 .40 1261 780.3 50.4 -1.9: 
N 
32.00 4.07 -0.02 0.01 4.06 .29 .38 , 1269 780.2 49.8 -2.3! 
32.25 4.30 -0.02 0.01 4.213 .27 .~6 i 1279 780.2 49.2 -2.7i I 32.50 4.34 -0.02 0.01 4.33 .26 .35 1281 780.2 48.7 -3.1 
.l\ 32.75 4.40 -0.02 0.01 4.39 .25 .34 1283 780.2 48.1 -3.5 
: II 33.00 4.46 -0.02 0.01 4. /t5 .25 .34 1286 780.1 47.5 -3.9 33.25 4.54 -0.02 0.01 4.53 .24 .33 1289 780.1 46.9 -4.3 
r! 33.50 'Ie 58 -0.02 0.01 It. 58 .23 .32 1291 780.2 46.4 _4.71 \) 33.75 4.59 -0.02' 0.01 4.59 .23 .32 1290 780.2 45.8 -5.1 ,t 
JI 34.00 4.60 -0.02' 0.02 4.60 .23 .33 1289 780.2 45.2 -5.5 
, rl 34.25 4.67 ... 0.01 ,0.02 4.68 .22 .32 1292 780.2 44.7 -5.9 34.50 4.79 -0.01 0.02 4.80 .21 .30 1299 780.2 44.1 -6.3 ~~ 34.75 5.08 -0.01 0.02 5.09 .1B .27 1310 780.3 43.5 -6.7 
I 35.00 4.89 0.00 0.02 4.91 .20 .29 1303 780.3 42.9 -7.1 35.25 4.63 0.00 0.02 4.65 .22 .31 1291 780.4 42.4 -7.5 35.50 4.53 0.01 0.02 4.56 .23 .32 1267 780.4 41.8 -7.9 35.75 4.07 0.01 0.02 4.10 .28 .37 1265 780.5 41.2 -B.3' 36.00 3.82 0.02 0.02 3.86 .31 .40 1251 780.6 40.7 -8.7' 36.25 3.54 0.02 0.02 3.59 .35 .44 1234 780.7 40.1 -9.1 II 36.50 3.40 0.03 0.02 3.53 .36 .45 1231 780.8 39.5 -9.5 
" ~ f 36.75 3.41 0.03 0.02 3.47 .36 .45 1227 780.8 39.0 -9.9 
I' 37.00 3.35 0.04 0.02 3.41 .37 .46 ' 1224 781.0 38.4 -10.3 II 
Ii 37.25 3.25 0.04 ,0.03 3.32 .38 .47 ; 1218 781.1 37.8 -10.7 
" I' 37.50 3.14. 0.05 10.03 3.21 .40 .49 1212 781.2 37 .2 -11.1 Ii 
"1 37.75 3.10 0.05 0.03 3.17 .41 .49 ,1208 781.3 36.7 -11.5 
" 38.00 3.04 0.05 0.03 3.,1.2 .42 .50 : 1203 781.4 36.1 -11.9 iI n i 1199 I, 38.25 2.98 0.06 0.U3 3.07 .43 .~1 781.6 35.5 -12.3 Ij 38.50 2.92 0.07 0.03 3.02 .43 .52 1195 781.7 35.0 -12.7 
it 38.7p 2.85 0.07 0.03 2.95 .45 .53 1189 781.9 34.4 -13.1 Ii I, 39.00 2.80 0.08 0.03 2.91 .46 .54 1185 782.0 33.8 -13.5 l\ 39.25 2.74 0.08 0.03 ~.t;5 .46 .55 1183 782.2 33.3 -13.9 '~ q 39.50 2.68 0.09 0.03 2.80 .47 .55 1179 782.4 32.7 -14.3 ~ ~ t 39.75 2.64 0.10 0.03 2.'77 .48 .56 1176 782.6 32.1 -14.7 I' 
: !i 40.00 2.60 0.10 0.03 2.74 .48 .56 1174 782.7 31.5 -15.1 II 40.2~ 2.55 0.11 0.04 2.69 .49 .~7 1171 782.9 31.0 -15.5 Ii 40.50 2.48 0.11 ,0.0't . 2.63 : .50 .5B 1166 783.2 30.4 -15.9 II 40.75 2.48 0.12 0.0 /+ 2.64 .50 .5'1 1168 783.4 29.8 -16.3 
., 41.00 2.55 0.13 0.04 2..72 • .48 .56 1173 783.6 29.3 -16.7 'i Ii 41.25 2.64 0.13 0.04 2.82 ' .48 .55 1176 783.8 28.7 -17.1 ~l j p 41.50 2.66 0.14 0.04 2.,l;l4 .48 .55 1176 784.0 28.1 -17.5 ~ " Ij 41.7p 2.73 0.15 0.04 2.92 .46 .53 1182 784.3 27.5 -17.9 
,1 42.00 2.76 0.15 
0.04 2.95 .45 .52 1185 784.5 27.0 -l.8.3 I ,) 42.25 2.75 0.16 0.04 2.96 .45 .52 1187 784.8 26.4 -18.7 I 42.50 2.72 0.17 0.04 2.93 .45 .52 1184 785.0 25.8 -19.0 fi 42.75 2.65 0.17 0.04 2.87 .47 • 54 1178 785.3 25.2 -19.4 • 
'I ~ 43.00 2.63 0.18 0.05 2.85 .47 .!)4 1176 785.6 24.7 -19.8 
F 43.25 2.51 0.19 0.05 2.74 .49 .55 1169 785.9 24.1 -~0.2 
,I 43.50 2.44 0.19 0.05 2.68 .51 .57 1\63 786.2 23.5 -20.6 ~ \i 43.75 2.33 0.20 0.05 2.!i7 .53 .59 1153 786.5 22.9 -21.0 .J IJ -1 
,i! 44.00 2.18 0.21 0.05 2.44 .55 .61 1144 786.8 22.4 -21.4 ~ 164 j 
rl 
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1963 53A (Explorer 19) 





































53.0,0 '2 • 22 
53.2i5 2.29 
53.5:0 i2 • 28 53.7i5 :2.31 


























0.21 0.05 2.37 
0.22 O.O!:) 2.34 
0.22 0.05 2.33 
0.23 0.05 2.32 
0.24 0.05 2.33 
0.24 (J.06 2.34 
0.25 0.06 2.36 
0.26 0.06 2.34 
0.26 0.06 2.50 
0.27 0.06 L.l1 
0.2B. 0.06 3.37 
0.28 0.06 2.94 
0.29 0.06 2.79 
0.30 0.06 2.!:>5 
0.30 0.06 2.46 
0.31 0.06 2.16 
0.31 0.07 2.2.2 
0.32 0.07 l.43 
0'33 0.07 2.35 0~33 0.0"' 2.30 
0~34 0.07 2.29 
O~35 0.07 2.12 
0.35 0.07 2.07 
0.36 0.07 2.06 
0.36 0.07 2.03 
0.37 0.07 1.97 
0.38 0.07 1.87 
0.36 0.07 1.65 
0.39 0.08 1.90 
0.39 0.08 2.17 
0.40 0.08 2.54 
0.40 0.08 2.68 
0.41 0.08 2.&4 
0.42 0.08 2.54 
0.42 0.08 2.02 
0,.43 0.06 2.73 
0~43 0.06 2.80 
0~44 0.08 2.80 
0.44 0.08 2.84 
0.45 0.08 3.10 
0.46 0.08 4.65 
0.46 0.08 4.65 
0~47 0.09 2.24 
0.47 0.09 2.73 
0.48 0.09 2.15 
0.48 0.09 2.01 
0.49 0.09 1.68 
0.49 0.09 1.80 
0.50 0.09 1~75 
0.50 0.09 1.73 
0.51 0.09 1.78 
0.51 0.09 1.88 
0.52 0.09 1.95 
0.52 0.09 2.10 
0.53 0.09 2.18 
0.53 0.09 2.17 
0.53 0.09 2.10 
0.54 0.10 2.09 
0.54 OelO 2.10 
Table 3 (cont.) 
log P
e 
log Ps T 'IT z a.'IT-a.0 0 -0 'IT 0 
(OK) (kIn) (deg) (deg) 
-16.57 -IO.El3 1138 787.1 21.8 -21.8 
.57 .El3 1136 787.4 21.2 -22.2 
.56 .63 1135 787.7 20.6 -22.6 
.58 .63 1134 788.0 20.0 -23.0 
.58 .63 1134 788.4 19.5 -23.4 
.58 .63 1134 788.7 18.9 -23.8 
.57 .62 1136 789.0 18.3 -24.2 
.58 .02 1135 789.4 17.7 -24.6 
.55 • !:I 9 1147 789.8 17.1 -25.0 
.50 .~5 1164 790.1 16.5 -25.4 
.40 .45 1203 790.5 16.0 -25.8 
.47 .51 1178 790.9 15.4 .. 26.2 
.50 • !:I 4 1166 791.2 14.8 -26.6 
.54 .58 1148 791.6 14.2 -27.0 
.56 .59 1143 792.0 13.6 -27.4 
.61 .65 1121 792.4 13.0 -27.8 
.60 .64 1126 792.8 12.4 -28.2 
.57 .60 1140 793.2 11.9 -28.6 
.59 .02 1131 793.7 ll.3 -29.0 
.60 .63 1126 794.1 10.7 -29.3 
.60 .62 1128 794.5 1O.1 -29.7 
.64 .66 1114 794.9 9.5 -30.1 
.65 .67 1108 795.4 8.9 -30.5 
.66 .07 1107 795.8 &.3 -30.9 
.6'7 .68 1103 796.2 7.7 -31.3 
.68 .70 1097 796.7 7.1 -31.7 
.71 .72 1087 797.2 6.5 -32.1 
.72 .73 1065 797.6 5.9 -32.5 
.71 .72 1089 798.1 5.3 -32.9 
.65 .66 1110 798.5 4.7 -33.3 
.56 .58 1138 799.0 4.1 -33.7 
.55 .55 1149 799.5 3.5 -34.1 
.52 .52 1159 800.0 2.9 -34.5 
.58 .57 1140 BOO.5 2.2 -34.9 
.57 .56 1143 800.9 1.6 -35.3 
.55 .54 1150 601.4 1.0 -35.7 
.54 .53 1155 801.Q 0.4 -36.1 
.54 .52 1157 602.4 359.6 ,·36.5 
.52 .!:Il 1161 802.9 359.2 -36.9 
.49 .47 1176 803.4 358.5 -37.2 
.29 .27 1258 803.9 357.9 -37.6 
.30 .2.8 1251 804.4 357.3 -38.0 
.63 .61 1123 B04.Q 356.7 -38.4 
.55 .52 1155 605.5 356.0 -38.8 
.66 .63 1112 606.0 35!:>.4 -39.2 
.71 .68 1094 B06.5 354.8 -39.6 
.75 .72 1080 807.0 354.1 -40.0 
.77 .73 1073 807.5 353.5 -40.4 
.79 • -'5 1066 808.1 352.9 -40.& 
.79 .76 1064 808.6 352.2 -41.2 
.78 .74 1069 809.1 351.6 -41.6 
.76 .72 1077 809.7 350.9 -42.0 
.75 .71 1082 810.2 350.3 -42.4 
.72 .07 1094 810.7 349.6 -42:.8 
.70 .65 1101 611.3 349.0 -43.1 
.70 .65 1102 811.8 348.3 -43.5 
.72. .66 1096 812.3 347.6 -43.9 
.72 .67 1094 812.9 347.0 -44.3 

















Table 3 (cont.) , , 
; ) 
f I 1963 53A (Explorer 19) U 
II , , 
_10 6 P 106 P 106 Pt _106 p Ii MJD log Pe log ps. T z a1l"-a0 {) -6 s a 11" Tr 0 i II (OK) (Ian) (deg) (deg) 
39759.00 1.51 0.55 0.10 2.16 
-16.71 -16.65 1100 813.9 345.6 -45.1 59.25 1.59 C'.55 0.10 2.24 .69 .63 1106 814.5 344.9 -45.5 59.50 1.60 C.S5 0.10 2.25 .70 .64 1105 815.0 344.3 -45.9 59.75 1.60 0.56 0.10 2.26 .70 .63 1105 815.6 343.6 -46.3 60.00 1.61 0.56 0.10 2 .27~ .69 .63 1107 816.1 342.9 -46.1 60.25 1.65 C,.57 0.10 2.31 .69 .61 1111 816.6 342.2 -47.1 60.50 1.66 0.57 v.l0 2.33 .69 .61 1111 817.2 341.5 -47.4 60·1!> 1.67 0.57 0.10 2.34 .69 .61 1111 811.1 340.8 -47.8 ~ i i 61.00 1.61j 0.58 0.10 2.36: .69 .61 1113 818.3 340.1 -48.2 ~1 61.~5 1.10 O.!>B 0.10 2.38 .68 .60 1U5 818.8 339.4 -48.6 : ! 61.5,0 1,131 0.59 0.10 2.49 .65 .50 1128 819.3 338.6 -49.0 I: 61.l!> 2.53 0,59 u.10 3.22 .53 .44 1173 819.9 337.9 -49.4 H 6l.do 3.13 0.59 0.10 3.83 .46 ."J7 1202 820.4 337.2 -49.8 62.i~ 2.73 0.60 O.iO 3.43 .50 .41 1184 820.9 336.5 -50.2 62.5,0 2.61 C'.bO U.1v 3.31 .52 .42 1179 821.5 335.7 -50.5 62.7.15 2.56 (,:.60 0.10 3.27 .53 .43 1175 822.0 335.0 -50.9 f ! 63.00 2.27 0.60 O.iO 2.98 .57 .4', 1159 822.5 334.2 -51.3 63.i5 1.86 0.61 (j .10 2.51 .64 .53 1134 823.1 333.4 -51.7 63.50 1.40 0.61 (J.10 2.12 .72 .62 1102 823.6 332.1 ... 52.1 63.75 1.5., 0.61 0.10 2.29 .69 .58 1115 824.1 331.9 -52.5 64.00 1.211 0.61 O.lO 2.00 
.76 .65 1090 824.7 331.1 -52.8 64.25 1.07 C.62 0.10 1.79 .82 .71 1069 825.2 330.3 -53.2 64.50 0.90 0,62 O.lO 1.63 .86. .75 1054 825.7 329.5 -53.6 f14.1~ 0,81 0.62 0.10 1.54 
.89 .78 1043 826.2 328.7 -54.0 65.0. 0.B3 0.63 0.10 1.56 
.89 .18 1044 826.7 327.9 -54.4 l 65.2~ 0.82 0.63 0.10 1.56 .89 • '/8 1044 827.2 327.1 -54.7 65.50 0.85 0.63 O.ll 1.59 .88 .77 1047 827.8 326.3 -55.1 65.1~ 0.07 0.63 0.11 1.61 .88 .76 1050 828.3 325.4 -55.!) !I 66.09 0.85 0.64 0.11 1.59 .88 
."6 1048 820.8 324.6 -55.9 . ~ 66.25 0.80 0.64 0.11 1.55 
.89 .77 1044 829.3 323.1 -56.3 ~ 66.50 0.78 0.64 0.11 1.52 .90 .78 1041 829.8 322.8 -56.6 66.7~ 0.83 0.64 0.11 1.57 .89 .16 1047 830.3 321.9 -51.0 ~ 67.00 0.86 0.64 0.11 1.61 .88 .75 1051 830.1 321.0 -57.4 67.25 0.90 0.64 0.10 1.65 .81 .74 1056 831.2 320.1 -57.7 67.50 0.86 0.65 0.10 1.61 .88 .76 1050 831.7 319.2 -58.1 I 67.75 0.80 0.65 0.10 1.55 .90 ."8 1044 832.2 318.2 -58.5 68.00 0.71 0.65 0.10 1.52 .91 .78 1041 832.7 317.3 -58.8 ! 68.25 0.16 0.65 0.10 1.51 .91 • .,8 1041 833.1 316.3 -59.2 • !l ! 6a.50 0.75 0.65 0.10 1.50 .91 .18 1040 833.6 315.3 -59.6 68.751 0.74 0.65 0.10 1.49 .92 • ·'8 1039 834.1 314.3 -59.9 ;. ~ 69.00' 0.73 0.65 0.10 1.48 .92 .18 1038 834.5 313.3 -60.3 a 69.25 0.70 0.65 0.10 1.46 .93 .79 1036 835.n 312.2 -60.7 III M.50 0.66 0.65 0.10 1.42 .94 .1l0 1031 835.4 311.2 -61.0 1,1 I 69175 0.63 0.65 0.10 1.39 .95 .81 1027 835.9 310.1 -61.4 70.00 0.58 0.65 0.10 1.33 .98 .1l3 1020 836.3 309.0 -61.7 70.25 0.53 0.65 0.10 1.28 .99 .85: 1014 836.8 307.,8 
-62.1 , 10.50 G.S4 0.65 0.10 1.30 .98 . 
.83 1011 837.2 306.1 -62.4 
.1 
70~75 0.56 0.65 0.10 1.31 .98 .82 1019 837.6 305.5 -62.7 ll~OO 0.64 0.65 0.10 1.40 
.95 .80 1030 838.1 304.3 -63.1 
1 
71~25 0.69 0.65 0.10 1.44 .94 .IJO 1035 838.5 303.0 -63.4 lll50 0.75 0.65 0.10 1.50 
.93 .78 1042 838.9 301.8 -63.8 71.15 1.00 0.65 0'.10 1.75 .85 .69 1069 839.3 300.4 -64.1 .~ 72.0!J ' 0.90 0.65 0.10 1.64 
.88 .71 1059 839 .. 1 299.1 -64.4 
,l 72.25 0.76 0.65 0.10 1.51 .92 .75 1045 840.1 297.7 -64.7 • .. " 72.50 0.71 0.65 0.10 1.46 I .94 .71 1039 840.5 296.3 -65.1 12~75 0.96 0.65 0.10 1.11 .81 .71 1065 840.9 294.9 -65.4 73.00 J .• 53 0.65 0.10 2.27 
.74 .57 1113 841.2 293.4 
-65.7 ~ 
73.25 1.68 0.65 0.10 2.42 .71 .53 1126 841.6 291.8 -66.0 13.50 1.55 0.64 0.10 2.29 .73 .!:> 5 111.1 842.0 290.2 
-66.3 -~ l 13.75 1.31 0.64 0.10 £,04 
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6 p 106 :P 106 P _106 p log Pe log Ps '1' z a. 1T -0.0 Ii -
Ii 
s t a 1T 
1T 0 
, I (OK) (kIn) (deg) (deg) 
I 39774.0U 0.94 0
.64 OelO 1.6!.! -16.87 -16.68 1066 842.7 266.9 -66.8 
I 74.2~ ().77 0.6/t 0.10 1.51 .92 
.74 1047 843.0 285.1 -67.1 
lj 74.50 0.75 0.64 0.10 1.48 .93 • "16 1043 843.4 2
83.3 -67.4 
!I 74.7~ 0.77 0.63 0.10 1.50 .92 .74 1046 843
.7 281.4 -67.6 
,It 75.00 0.79 0.63 0.09 1.51 .92 .73 1048 844.0 279.5 -67.9 
r .... : 
III 75.25 0.01 U.63 0.09 1.54 .91 .72 1052 844.4 277.5 -68.1 It 75.50 0.81 0.63 0.09 1.53 .91 .72 1053 844.7 275.4 -68.4 
·il l lill 75.75. O.al 0.63 0.09 1.53 .91 .72 
1051 845.0 273.3 -68.6 
i) 76.00 0.80 0.62 0.09 1.52 .92 
.73 1050 845.3 271.1 -68.8 
, ff 76.25 0.74 0.62 0.09 1.45 .94 .74 1043 845.6 268.8 -69.0 
II '76.50 0.51 0.62 0.u9 1.22 -17.01 .82 1013 845.9
 266.4 -69.2 
'H 
, II 76.75 0.54 0.61 0.09 1.24 .01 .e2 1
016 846.1 264.0 -69.3 
i l! 77"~00 0.59 0.61 0.09 1.29 -16.99 .80 1023 846.4 261.5 -69.5 
i ~ ! i 77.25 0.66 C.61 0.09 1.36 .97 .76 1032 846.7 251.1.9 -69.6 
11 77.50 0.70 0.60 0.09 1.39 .96 .17 1036 64
6.9 256.2 -69.8 
r n 77.75 0.73 G.60 0.09 1.42 .95 .76 1040 847.2 253.4 -69.9 
''I 78.00 0.80 0.59 0.09 1.48 .93 .73 1048 847.4 250.6 -69.9 I, 
: ii 78.25 0.80 0·.59 0.09 1.48 .93 .73 1048 
847.7 247.7 -70.0 
; (I 78.50 0.75 0.58 0.09 1.42 .95 .76 1040 647.9 244.8 -70.0 
U 78.15 0.67 ('.58 0.09 1.34 .98 .79 1031 848.1 241.8 
-70.1 
., 79.00 o .6 i t 0.57 0.08 1 • .30 -17.00 .81 1026 84
8.3 238.8 -70.1 
II 
[j 79.25 0.513 0.5"7 0.08 1.24 
.02 .82 1017 848.6 235.7 -70.0 
79.50 0.54 0.57 0.06 1.19 .03 .84 1010 84
8.8 232.6 -70.0 
,~ 79.75 0.50 0.56 0.00 t.15 .0
5 .87 1005 849.0 229.5 -69.9 
I K 80.00 0.50 0.55 
0.08 1.14 .05 .87 1004 849.1 226.3 -69.8 
80.25 0.64 0.55 0.08 1.28 .00 .tl! 1024 849.3
 223.2 -69.7 
aO.50 0.81 0.54 0.1<3 1.54 -16.92 .73 1055 84
9.5 220.1 -69.6 
80.75 0.93 0.54 0.08 1.55 .92 ."12 1057 849.6
 217 .0 -69.4 
81.00 0.78 u.53 0.0& 1.39 .97 .77 1038 849.8
 214.0 -69.2 
81.25 0."78 0.52 O.Od 1.39 .97 .77 1039 849.9 211.0 
-69.0 
81.50 0.72 0.51 0.08 1.31 .99 .80 1029 850.1 2
01$.0 -68.8 
81.75 0.67 0.51 0.08 1.25 -17.01 .82 1021 
850.2 205.1 -68.6 
82.0P 0.49 0.50 0.U8 1.01 .08 .89 994 
850.3 202.3 -68.3 
62.25 0.47 0.49 0.07 1.03 .10 .91 987 8.5
0.5 199.5 -68.0 
82.50 0.48 0.48 0.07 1.04 .10 .90 989 
850.6 196.8 -67.7 
82.75 0.53 0.47 0.07 1.07 .08 .90 995 
850.7 194.2 -67.4 
83.00 0.60 0.46 0.0', 1.14 .06 .87 1001 85
0.6 191.7 -67.0 
83.25 0.63 0.45 0.07 1.16 .05 .tl6 1010 85
0.8 189.2 -66.7 
83.50 0.63 0.44 0.07 1.14 .06 .tl7 1007 85
0.9 186.9 -66.3 
83,075 0.62 0.43 0.07 1.12 .06 .87 1004 85
1.0 184.6 -65.9 
84.00 0.64 0.42 0.07 1.13 .06 .tl7 1006 851.1
 182.3 -65.5 
84.25 0.64 0.40 0.0"7 1 .. 11 .07 .88 1003 85
1.1 180.2 -65.1 
84.50 0.68 0.39 0.07 1.13 .06 .1i7 1007 851.2
 178.1 -64.7 
84.75 0.70 0.38 0.07 1.14 .05 .1.16 1008 851.2
 176.1 -64.3 
85.00 0.75 0.36 0.06 1.18 .04 .84 1014 851.2
 174.1 -63.9 
85.25 0.79 0.34 0.06 1.20 .03 .64 1017 85
1.2 172.3 -63.4 
85.50 O.~2 0..33 0.06 1.21 .03 .83 1018 851.3 170.4 -63.0 
85.75 0.88 0.31 0.06 1.25 .01 .81 1023 
851.3 168.7 -62.5 
86.00 0.99 0.29 0.00 1.34 -16.,98 .76 1035 85
1.3 167.0 -62.0 
86.25 11• 21 0.27 0.06 1.54 .91 
.69 1059 851.3 165.3 -61.6 
86.50 ' 1.41 0.25 0 .. 06 1.72 .87 .65 1077 851.2 
163.7 -61.1 
86.75 1.63 0.22 {l.06 1.91 .82 .61 1094 851.2 162.1 -60.6 
87.00 1.66 0.20 0.06 1.91 .82 .61 1094 851.2 
160.6 -60.1 
87.25 1.57 C.17 0.06 1.80 ~85 .64 1084 85
1.1 159.2 -59.6 
87.50 1.42 0.14 0.05 1.61 .90 .69 1066 851.1
 157.7 -59.1 
87.75 1.40 0.10 0.05 1.55 .91 .70 1060 85
1.0 156.3 -58.6 
f 
/ 
88.00 1.40 0.06 0.05 1.51 .93 .71 1056 851.0 155.
0 -58.1 
.' 1 88.25 1.42 0.00 0.05 1.48 .94 .73 1052 85
0.9 153.7 -57.5 
88.50 1.,41 0.00 0.05 1.46 .94 .74 1050 850.8
 152.4 -57.0 ~ 
u 88.75 1.34 0.00 0.05 1,,39 .96 .76 104
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d Table 3 (cont.) :i ~ 1 
\' il 1963 53A (Explorer 19) 
" ii I, 
\i 
)1 MJD _106 P 106p 106 P -106 i> log p log Ps T z a -a 0 -0 II Ii s t a e 
'IT 'IT 0 'IT 0 
!{ 
(OK) (Ian) (deg) (deg) 
II 
~ 391302.75 1.6li 0.00 0.01 1.69 -16.86 -16.69 1067
 837.() 103.4 -25.0 
03.00 1.00 0.00 0.01 1.Bl .82 .65 1080 836.6 102.7 -24.4 Ii 03.2~ 1.60 0.00 O.OL 1.62 .86 .'0 1063 t!36.3 102.0 -23.9 
i) 03.50 1.5'7 0.00 o. ~)l 1.59 .88 .72 1057 835.9 La 1.4 -23.3 i 
~ , 
, 
03.75 1.58 (t.OO 0.01 ll,!,;9 .88 .72 1057 835.6 100.7 -22.7
 
:1 04.00 1.52 0.00 0.01 1.53 .89 .73 1051 835.2 100.0
 -22.2 
" 
B 04.25 1.49 0.00 0.01 1.50 .91 
• '16 1046 834.9 99.4 -21.6 
l 04.5u 1.42 0.00 O.lll 1.43 .93 .'79 1037 834.5 98.7 -2
1.0 ! 
i...-.r. t 04.75 1.,,0 0.00 0.01 1.41 .94 .79 1035 834.2 98.1 -20.5 
05.00 1.41 (,.00 0.01 1.42 .93 .78 1037 833.8 97.4 -19.9 
05.25 1.42 tI.OO O.Ul 1.43 .92 .78 1038 833.5 96.7 
-19.3 
05.50 1. 't2 0.00 0.01 1.43 .92 .78 1039 833.1 96.1
 -18.8 
05 .• 75 1.44 0.00 0.01 1.45 .91 .77 1041 832.7 95.4 -1
8.2 
06.00 1.55 0.00 U.lH 1.56 .B6 .72 1058 832.4 94.8 -l7.
6 
06.25 1.89 0.00 0.01 1.90 .76 .61 1094 832.() 94.1 -l7 .1 
06.50 1.78 0.00 0.01 1.80 .79 .64 1085 831.7 93.5 
-H).5 
06.7~ 1.ilO 0.00 O.l)! 1.81 .79 .64 1086 831.3 92.8 -15.9 
07.00 2.08 0.00 u.Ol 2.09 .72 .!:>O 1109 831.0 92.2 ··15.4 
07.25 1.87 0.00 0.01 1.89 .76 .61 1095 030.6 91.6 
-14.8 
07.50 1.74 0.00 0.01 1.76 .79 .65 1083 830.3 90.9 -
14.2 
07.75 1.86 0,00 0.01 1,87 .76 .62 1092 829.9 90.3 -1
3.7 
08.00 1.91 0.00 U.Ol 1.93 .74 .61 1099 829.6 89.6 -13.1
 
08.25 1.85 0.00 0.01 1.b6 .76 .62 1094 829.2 89.0
 -12.5 
08.50 1.78 0.00 0.01 1.80 .77 .64 1088 828.9 88.4
 -12.0 
08.75 1.69 0.00 0.01 1.71 .80 .66 1079 828.5 87
.7 -11.4 
09.00 1.71 G.OO 0.02 1.73 .79 .66 1080 828.2 87.1 
-10.8 
09.25 1.76 0.00 0.02 1.77 .79 .66 1082 827.8 86.5
 -10.3 
09.50 1.86 0.00 0.02 1.B8 .76 .63 1091 627.5 85.8 -9.7 
09.75 2.25 0.00 0.02 2.27 .67 .54 1124 827.2 85.2
 -9.1 
10.00 2.55 0.00 c).02 2,56 .60 .48 1147 826.8 04.6 -8.6 
10.25 2.48 o~Cto 0.02 2.50 .61 .49 1144 826.5 84.0 -8
.0 
10.50 2.47 0.00 0.02 2.48 .62 .49 1142 826 •. 2 83.3 -7.
5 
10.75 2.49 0.00 (J.02 2.51 .61 .49 1143 825,8 82.7 -6.9 
11.00 2.57 0.00 0.02 2.59 .60 .48 1148 825.5 82.1 -6
.3 
11.25 2.67 0.00 0.02 2.69 .58 .47 1153 825.2 81.4 -5
.8 
11.50 2.75 0.00 0.02 2.77 .57 .46 1156 824.9 80.8
 -5.2 
11.7!) 2.82 0.00 0.02 2.84 .56 .45 1160 824.6 60.2 -4.7 
12.00 2.90 0.00 0.02 2.92 .55 .43 1166 824.3 79.6 -
4.1 
12.25 2.90 () ,DO 0.02 3.00 .53 ,42 1172 823.9 78.9 -3.5 
12.50 3.07 0.00 0.02 3.09 .51 .40 1178 823.6 78.3 -3.0
 
12.75 3.20 0.00 0.02 3~22 .49 .39 1184 823.3 77.7 -2
.4 
13.00 3.29 0.00 O.o.!. 3.31 .46 .37 1189 823.0 77.1 -
1.8 
13.25 3.38 0.00 0.02 3.39 .47 .36 1194 822.7 76.5 -
1.3 
13.50 3.46 0.00 U.02 3.48 .45 .35 1200 822.5 75.8 -
0.7 
13.7!) 3.55 0,,00 0.02 3 ,i6 .44 .34 1204 822.2 75.2 -0.2 
14.00 3.60 0.00 (J.02 3.62 .43 .33 1207 821.9 74.6 0.4 
14.25 3.62 0.00 0.02 3.64 .43 .33 1209 821.6 74.0 
0.9 
14.50 3.54 0.00 0.02 3.55 .43 .34 1205 821.3 73.4 
1.5 
14.75 3.48 U.OO 0.02 3.50 .44 .34 1203 821.1 72.8 
2.1 
15.00 3 .'~ 7 0.00 tJ.02 3.49 .44 .34 1202 .820.8 72.1 
2.6 j 
15.25 3.,.2 0.00 0.02 3.44 .45 .35 1200 820.5 71~5 3
.2 I 
15.50 3.43 0.00 0.02 3.45 .44 .35 1201 820.3 70.9 3.1 I 15.75 3.46 0.00 0.02 3.48 .44 .34 1204 820,0 70.3 4.3 16.00 3.83 0.00 0.U2 3.85 .38 .29 1224 819.8 69.7 4.8 !~ ..... ' 16.25 4.39 0.00 0.02 4.41 .32 .23 1250 819.5 69.1 5.4 '" " 
16.50 4.66 0.00 0.02 4.68 .29 .20 1263 819.:3 68.4 5.9 
16.75 4.50 0.00 0.02 't.52 .30 .21 1,,57 819.1 67.1$ 6.
S iioIi 
17.00 4.25 0.00 0.02 4.27 .33 .2~ 1244 818.9 67.2 7.1 
17.25 4.01 0,00 0.02 4.03 .36 .27 1233 818.6 66.6 7.6 
] 
17.50 3~87 0.00 O.Oz 3.~0 .37 .29 1228 81[1.4 66.0 8.2 
! 
, ~ i 
1.69 ,- .. -
.-~~,~ .... ~~~.,.;,.. .. ,~~ ... ,"",.--~.~. """,,, ~-, .. , ... ~."-.~"'" ..... -.-............ --. 
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i! Table 3 (cont.) \: 
1963 53A (Explorer 19) 
~, 
MJD _106 P 106p 106 P -106 i~ log P
e 
log Ps T 0 -0 I' Z a 'IT'-a0 S t a 'IT' 'IT'0 
(OK) (ian) (deg) (deg) 
39832.75 1.90 0.40 0.05 2.35 -16.61 -lb.;3 1142 817.4 28.4 40.0 
33.00 2.10 C,.41 0.05 2.55 .57 .~O 1157 817.6 27.8 41.2 
33.25 1.79 0.41 O.O!:l 2.25 .63 • !:IS 1134 817.8 27.2 41.7 
33.50 1.61 0.42 0.05 2.08 .67 .60 1116 818.0 26.5 42.2 
33.75 1.66 0.'13 0.05 2.14 .66 .;<) 1121 818.2 25.9 42.7 
34.00 1.69 9.43 0.05 2.18, .'65 .'7 1126 818.4 25.3 43.2 
34.25 1.71 0.4" 0.05 2.21 .65 .57 1128 818.7 24.6 43. '7 
34.50 1062 o .'t5 0.06 2.12 .67 .59 1120 818.9 24.0 44.2 
34.75 1.52 0.4h 0.06 2.04 .69 .61 1111 819.1 23.4 44.8 ~.-'" t ) 35.00 1.46 0.46 0.06 1.98 .71 .63 1104 819.4 22.7 45.3 
35.25 1.3 t; 0.47 0.ll6 1.91 .72 .64 1091 819.6 22.1 45.8 
35.50 1.30 0.47 0.06 1.83 .75 .66 1089 819.9 21.5 46.3 
35.75 1.35 0.48 0.06 1.89 .74 .65 1093 820.1 20.8 46.8 
36.00 1.41 O. '19 0.06 1.96 .72 .64 1100 820.4 20.2 47.3 
36.25 1.61 CJ.49 0.06 2.16 .68 .;9 1119 820.7 19.5 47.8 
36.50 1.63 0.50 0.06 2.19 .67 .'8 1123 821.0 18.9 48.3 
36.75 1.68 0.51 0.ll6 2.24 .66 .57 1126 821.2 18.3 48.8 
37.00 1.67 0.51 0.06 2.25 .66 • !:I 7 1128 821.5 17.6 49.4 
37.25 1.67 0.52 0.136 2.26 .66 • !:I 7 1129 821.8 17.0 49.8 
37.50 1.69 0.52 0.06 2.28 .65 .56 1130 822.1 16.3 50.3 
37.75 1.70 0.53 0.06 2.30 .65 .56 1131 822.4 15.7 50.9 
38.00 1.71 0.5'1 0.07 2.31 .65 .56 1132 822.7 15.0 51.4 
38.25 1.66 ;0.54 0.07 2.28 .66 .56 1130 823.n 14.4 51.9 
38.50 1.69' '0.55 0.07 2.31 .65 .;6 1132 823.4 13.7 52.4 
38.75 1.73 0.56 0.07 2.36 .64 • !:I 5 1136 823.7 13,1 52.9 
39.00 1.95 0.56 0.07 2.58 .61 .51 1152 824.0 12.4 53.4 
39.25 2.20 0.57 0.07 2.ti3 .56 .47 1172 824.3 11.8 53.9 
39,50 2.34 0.57 0.07 2.98 .54 .44 1183 824.7 11.1 54.4 
39.75 2.51 0.58 0.07 3.16 .52 .42 1193 825.0 10.5 54.9 
40.00 2.74 0.58 U.07 3.39 .49 .38 1208 825.4 9.8 55.4 
40.25 2.62 0.59 0.07 3.48 .47 .37 1214 825.7 9.1 55.9 
40.50 2.81 0.59 0.07 3.47 .48 .37 1213 826.1 8.5 56.4 
40.75 2.86 0.60 0.07 3.53 .47 .36 1216 826.4 7.8 56.9 
41.00 2.97 0.60 0.137 3.65 .46 .35 1223 826.8 7.1 57.4 
41.25, 3.12 0.61 0.07 3.80 .44 .33 1232 827.2 6.5 57.9 
41.5~ 3.26 0.61 0.07 3.94 .42 .31 1242 827.5 5.8 58.4 
41.7~ I 3.36 0.62 0.07 4.U5 .41 .29 1248 827.9 5.1 58.9 
42.00 3,45 0.62 0.07 4.15 .40 .29 1251 828.3 4,5 59.4 
42,25 3.61 0.62 0.07 4.31 .38 .27 1260 828.7 3.8 59.9 
42.50 3.81 0.63 0,,07 4.51 .36 .24 1272 829.1 3.1 60,4 
42.75 3.92 0.63 0.07 4.63 .35 .23 1279 829.5 2.4 60.9 
43.00 3.93 O.6 i l 0.08 't,64 .35 .23 1279 829.8 1.8 61.4 
43.25 3.86 0.64 0.08 4.57 .36 .23 1276 B30.2 1,1 61.9 
43.50 3.82 0.64 0.08 4.54 .36 .24 1275 830,6 0.4 62.4 
43.75 3.94 0.65 O,Oti 4.67 .35 .22 1282 831.n 359.7 62.9 
44.00 4.70 0.65 0.08 5.43 .28 .15 1316 831.5 359.0 63.3 
44.25 4.23 0.66 0.08 4.96 .32 .19 1298 831.9 358.3 63.8 
44.50 3.71 0.66 0.08 4.45 .37 .~4 1274 832.3 357.6 64.3 
44.75 2.91 0.66 0.0t! 3.65 .46 .32 1234 832.7 356.9 64.8 
45,00 2.81 0.66 0.08 3.55 .47 .34 1227 833.1 356.2 65.3 
45.25 2.69 0.67 0.08 3.44 .49 .3.6 1218 833.5 355.5 65,8 
45.50 2.66 0.67 0.08 3.41 .50 .36 1216 833.9 354.8 66.3 
45.75 2.53 0.6"1 {}.CB ~~?fj .52 .38 1209 834.4 354.1 66.8 
46.00 2.54 0.58 0.08 3.30 .52 .38 1210 834.8 353.4 67.3 
46.2~ 2.32 0.68 0.08 3.08 .55 .41 11 114 835.Z 352.7 67.8 
? ; 46.50 2.06 0.68 0.00 2.75 .60 .46 1171 835.6 352.0 68.2 
46.75 1.92 0.69 0.08 2.69 .61 .47 1167 836.1 351.2 68.7 
47.00 1.97 0.69 0.08 2." 5 .60 .46 1172 836.5 350.5 69.2 
~ , 47.25 2.18 0.69 0.08 2.96 .57 .42 1188 836.9 349.8 69.7 1 47,50 2.03 0.69 o.oa 2.80 .60 .45 1176 837.4 349.1 70.2 .,1;; il 
~'- ; ;~ 171 
fi 
~l __ J _IM.Il !!J!I! .R"_!!I!L!II!!._'!!!!A!!!! ·1!liIIM\1lIDI!TI!fi!!tl I .!!iI ~ilWWigU§._~ !I.I!. '~UJl~~~-,,-~,\~JfJL~~~.!'!~~~ .. ~~~f!!~~~w_"_J.,"J t~ _ ,JI- .,.~I ... 






































































































1 .• 23 
Q.96 
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Table 3 (cont.) 




MJD _106 P 106 P 106 P -106 p log P
e log Ps T z U 1T-u0 o -0 !, ~ s t a 1T 1T 0 
.'1 (OK) (kro) (deg) (deg) II I 
.' " j 1 391362.75 0.7~ 0.63 0.06 1.45 -16.90 -H).70 1050 862.0 284.0 96.8 ! 
! 63.00 0.79 0.63 0.06 1.48 .89 .70 1056 862.3 282.1 97.1 ,. 63.25 0.87 0.63 0.06 1.56 .87 .67 1069 862.6 280.1 97.4 I 63.50 0.91 (J.62 0.06 1.59 .86 .66 1074 862.8 278.1 97.7 1 
~ . 63.75 0.97 0.62 0.06 1.65 .84 .64, 1083 863.1 275.9 98.0 
I 64.00 0.92 Q.61 0.06 1.60 .86 .65, 1076 863.4 273.7 98.3 I 64.25 0.88 0.61 0.06 1.54 .87 .68! 1068 863.1 271.5 9B.6 64.50 0.75 (J.60 0.06 1.41 .91 .721 1047 863.9 269.1 98.8 
l' I 64.75, 0.75 0.60 0.06 1.40 .92 .12 1046 864.2 266.7 99.1 I J , 65.00 0.80 0.59 0.06 1.45 .90 .70 1055 864.5 264.2 99.3 f4- '1 
,I I 65.25, 0.85 0.59. 0.06 1.50 .89 .68 1063 864.7 261.6 99.5 65.50 0.91 0.58 ,0.06 1.54 .88 .67 1070 865.0 25B,9 99.7 
I, 65,.75 0.94 (J.57 0.05 1.57 .87 .66 1076 865.2 256.2 99.8 66.00 0.95 0.57 0.05 1.58 .86 .66 1078 865.4 253.4 100.0 
:] 66.25 1.01 (J.56 0.05 1.62 .85 .65 1085 865.6 250~5 100.1 , ~ ! 66.50 1.10 0.56 0.05 1.71 .83 .63 1100 865.9 247-6 100.2 ,1 » iI 
n 66.75 1.42 0.55 0.05 2.02 .16 .55 1139 866.1 244.6 100.3 i 67.0q 1.56 0.55 0.05 2.16 .73 .51 115 l ; 866.3 241.5 100,.4 
\j 67.2~ 1.34 0.54 0.05 1.92 .78 .!i7 1127 866.5 ! 238.4 100 .. 4 \t 
n 67.50 1.26 0.53 0.05 1.84 .80 .59 111B 866.7' 235.3 100.5 
~ , 67.75 1.30 0.52 0.05 1.87 .79 .58 1122 866.8 232.2 100.5 
" 
6S.00 1.33 0.52 0.05 1.89 .79 .57 1125 867.0 229.0 100.4 
" 
H 68.25 1.16 0.51 0.04 1.72 .83 .61 1103 867.2 225.8 100.4 
" " 
if 
68.50 1.07 0.50 0.04 ,1.62 .B5 .64 1089 861.4 222.7 100.3 ,I 
I' I 68.75 1.04 0.49 0.04 1.57 .87 .66 10B3 861.5 219.5 100.2 69.00 1.16 0.49 <:l.04 1.69 .84 .63 1102 867.1 216.4 100.1 
69.25 1.21 0.48 0.04 1.73 .83 .01 1107 867.8 213.3 100.0 
69.50 1.17 0.47 0.04 1.68 .84 .63 1100 867.9 210.3 94#.8 
:1 l~ 69.75 1.01 0.46 0.04 1.51 .8B .08 1076 868.1 201.3 99.6 lt i 70.00 0.90 0.45 0.04 1.39 .92 .71 1055 868.2 '204.4 99.4 , ': J 70.25 0.91 0.45 0.04 1.39 .92 .71 11055 868.3 201.6 99.2 1i 10.50 0.90 0.44 b.04 1.38 .92 .72 11055 868.4 198.B 98.9 i; 
70.75 0.91 0.43 0.03 1.:n .93 .72 1054 868.5 196.1 98.7 
71.00 0.94 0.42 0.03 1.39 .92 .71 1057 868.6: 193.5 9B.4 
11.25 0.88 0.42 0.03 1.32 .95 .73 1044 868.1 191.0 98.1 
71.S0 0.85 0.41 p.03 1.29 .95 .75 1040 868.8, 188.5 97.~ 
1.26 .76 1 71.75 0.83 0.40 1°·03 .96 1035 868.81 186.1 97.5, 
72.0p 0.91 0.39 0.03 1.33- .94 .73 1048 868.9, ;183.8 97.1 
72.2~ 0.90 O~38 p.03 1.31 .95 .14 1045 868.91 181.6 96.8 , " 
72.Sp 0.97 G.38 0.03 1.37 .93 .7~ 1057 869. 0: 179.4 96.4 
72.7~ 0.87 0.36 0.03 1.26 .97 .76 1037 869.0: 177.3 96.0 
j, 73.00 0.84 0.36 0.02 1.22 .98 .78 1030 869.oi 175.3 95.6 
73.25 0.81 0.35 0.02 1. 118 .99 .79 1021 869.1i 173.3 95.2 
73.Sp 0.78 0.34 0.02 . 1.13 -17.01 .81 1011 869.1; 171.5 94.8 
73.7.5 0.75 0~33 0.02 1.10, .02 .83 100b 869.1: 169.6i 94.4 
74.00 0.74 0.32 0.02 1.08 .03 .84 1004 869.li 167. BI 94.0 
74.25 0.72 0~31 0.02 1.,0 5 .04 .86 998 869.1' 166.1; 93.6 
74.5;0 0.75 0.30 0.02 1.,07 .04 .84 1001 869.1 164.4 93.1 
74.7:5 0.79 0.29 0.02 1.;10 .03 .83 1008 869.0 162.8 92.1 
75.0;0 0.92 0.28 0.02 1.22 16.98 .78 1034 869.0 161.2 92.2 
75.2)5 0.83 0.27 0.01 1.'12 17.02 .82 1012 869.0 159.7 91.7 
75.5;0 0.17 0.26 0.01 1.05 .05 .85 996 868.9 158.2 91.3 
15.7i5 0.73 0.25 0.01 .99' .07 .87 982 868.9 156.8 90.8 
! 76.01° 0.72 0.24 0.01 .9B .08 .88 982 868.8 155.4 90.3 76.25 0.71 0.23 0.01 .96 .08 .90 979 868.7 154.0 B9.9 
76.50 0.73 0.22 0.01 .9f .08 .89 981 868.6 152.7 89.4 
76.75 0.73 0.22 LJ.Ol .95 .09 .90 975 868.6 151.4 88.9 
77.00 0.71 0.21 0.01 .92 .10 .92 968 ,868.5 150.1 B8.4 
77.25 0.70 0.20 U.Ol .90 .ll .93 964 86a.4 148.8 87.9 
t":, 77.50 0.72 0.19 0.00 .91 .11 .92 967 86S.2 147.6 87.4 
173 
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Table 3 (cont.) ( 
1963 53A (Explorer 19) 




T z a. -a. 0 Tr - 00 s t a rr 1T 0 
(OK) (Ian) (deg) (deg) 
39877.75 0.72 ( •• 1f. 0.00 .91 -17.11 -16.92 967 868.1 146.4 86.9 
" 78.00 0.'12 0.17 0.00 .89 .12 .~3 961 868.0 14b.3 86.4 
78.25 ().72 (j .16 0.00 .8b .13 .94 959 867.Q 144.1 85.9 ;:; i 
76.50 0.73 0 .. 15 0.00 .88 .13 .94 960 867.7 143.0 85.4 
18.7b ( •• 75 u.14 U.OO .89 .12 .94 964 867.6 141.9 84.8 
79.00 0.79 Q.13 0.00 .92 .11 .92 971 867.4 140.8 84.3 
19.25 0.B5 0.12 0.00 .97 .09 .U9 984 867.3 139.8 83.8 
79.50 0.86 0.11 0.00 .97 .09 .90 986 867.1 138.7 83.3 
,j 79.75 0.85 0.10 -0.01 .95 .10 .90 980 866.9 137.7 82.8 
/1.-< 80.00 0.89 0.09 -U.Dl .98 .09 .!:i9 9b7 866.8 136.7 82.2 
'I 80.25 0.93 0.08 -0.01 1.00 .08 .B8 994 866.6 135.7 81.7 
I 80.50 0.92 (,.07 -0.01 .99 .08 .B9 994 866.4 134.7 81.2 
80.75 0.97 0.07 -0.01 1.03 .06 .87 1004 866.2 133.8 80.6 
81.00 1.01 0.06 -0.01 1.05 .06 .a6 1008 H66.0 132.8 80.1 
81.25 1.01 0,05 -0.01 1.U5 .06 .86 1007 865.7 131.9 79.6 
81.50 1.05 0.04 -0.01 1.08 .05 .85 1013 865.5 131.0 79.0 
81.75 1,19 0.03 -0.01 1.20 .00 .79 1037 865.3 130.1 78.5 
82.00 1.26 0.02 -0.01 1.27 -16.98 .76 1050 865.0 129.2 77.9 
82.25 1.21 0.01 -0.01 1.21 -17 .00 .79 1040 864.8 128.3 77.4 
82.50 1.19 0.00 -0.02 1.17 .01 .81 1032 864.6 127.4 76.8 
82.75 1.23 0.00 -0.02 1.21 .00 .79 1040 864.3 126.6 76.3 
83.00 1.39 -0.01 -0.02 1.36 -16.95 .74 1067 864.0 125.7 75.8 
83.25 1.56 -0.02 -0.02 1.52 .90 .68 1092 863.8 124.9 75.2 
83.50 1.45 -0.03 -0.02 1.40 .94 ."2 1074 863.5 124.0 74.7 
83.75 1.32 -0.04 -0.02 1.26 .98 .77 1050 863.2 123.2 74.1 
84.00 1.35 -0.04 -0.02 1.29 .97 .75 1056 863.0 122.4 73.6 
84.25 1.63 -0,05 -0.(J2 1.56 .89 .65 1099 862.7 121.6 73.(J 
84.50 1.70 _0.05 -0.02 1.62 .87 .64 1107 862.4 120.7 72.4 
84.75 1.66 -0.06 -0.02 1.58 .t:l9 .66 1101 862.1 120.0 71.9 
85.00 1.55 _0.07 -0.02 1.46 .92 .69 1085 861.8 119.2 71.3 
85.25 1.56 -0.07 -0.03 1.48 .91 .67 1090 861.5 11B.4 70.8 
85.50 1.67 -0.08 -0.03 1.57 .88 .65 1103 861.2 117.6 70.2 
85.75 1.73 -0.08 -0.03 1.63 .87 .64 1110 860.8 116.8 69.7 
86.00 1.84 -0.08 -0.03 1.73 .84 .e2 1122 860.5 116.1 69.1 
86.25 1.90 -0.09 -0.03 1.78 .83 .60 112;1 860.2 115.3 68.5 
86.50 1. '79 -0.09 .. 0.03 1.67 .85 .62 111 '~ 859.9 114.6 68.0 
86.75 1.69 -0.09 _0.03 1.57 .88 .65 1103 859.5 ll3.8 67.4 
87.00 1.64 -0.09 -0.03 1.51 .90 .68 1094 859.2 113.1 66.9 
87.25 1.87 -0.09 -0.03 1.75 .84 .61 1125 858.8 112.3 66.3 
87.50 2.25 -0.09 -0.03 2.13 .15 .52 1167 858.5 111.6 65.7 
87.75 2.46 -0.09 -0.03 2.34 .70 .47 1187 858.1 110.9 65.2 
&8.00 2.60 -0.09 -0,03 2.48 .68 .45 1199 851.8 110.1 64.6 r 88.25 2.75 -0.09 -0 •. 03 2.63 .65 .42 1213 857. 4 109.4 64.0 
88.50 2.68 -O.OEl -0.04 2.57 .65 .43 1209 857.1 108.7 63.5 
88.75 i.72 -0.08 -0.(J4 2.60 .65 .42 1212 856.7 108.0 62.9 
89.00 2.99 -0.07 -0.04 2.88 .60 .37 1234 856.3 107.3 62.3 
89.25 3.39 -0.06 -0.04 3.29 .54 .31 1260 856.0 106.6 61.7 
89.50 3.07 -0.06 -0.04, 2~98 .58 .36 1239 855.6 10b.9 61.2 
89.75 2.91 -0.05 -U.04 2.82 .61 .38 1228 855.2 105.2 60.6 
90.00 2.79 -0.04 -0.04 2.71 .62 .40 1221 854.8 104~5 60.0 j 
-0.04 2~78 .61 .39 1226 t:l54.5 103.!l 59.5 .' 90.25 2.85 -0.02 j 
90.50 3.40 -0:.01 -0.04' 3~35 .52 .30 1264 854.1 103.1 58.9 ,~ 
" 
90.7b 3.15 0.00 -0.04 3.11 .56 .34 1249 853.7 102.4 58.3 . ~ 
91.00 2.85 0.00 -0.04 2.80 .61 .39 1224 853.3 101.8 57.1 .~ 
91.25 2.54 0.00 -0.04 2.50 .67 .45 1199 852.9 101.1 57.2 ,~ 
91.50 2.41 0.00 -0.05 2.31 .69 .48 1189 852.5 100.4 56.6 • i: ~ 
91.15 2.38 0.00 -0.05 2.33 .69 .46 1187 852.2 99.7 56.0 
' .. ! 
:~ 
92.00 2.41 0.00 -0.05 2.36 .68 .47 1190 851.8 99.1 55.4 
92,25 2.45 0.00 -0.05 2.40 .68 .41 1192 851.4 98.4 54.9 , 
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Table 3 (cant.) 
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1 Table 3 (cont.) 1 
1963 53A (Explorer 19) 






e log Ps T iT z a iT- a0 8 -8 iT 0 .... (OK) (km) (deg) (deg) 
, . 
i 
39906.40 2." 1 0.00 -0.05 2.66 -16.54 -16.41 1213 830.7 63. 't 21.9 06.60 3.33 0.00 -O.O!:i 3.27 .44 .30 1257 830.5 63.0 21.5 06.80 3.96 0.00 _0.05 3.91 .35 .22 1293 830.2 62.5 21.0 i .;'" 07.00 3. 't7 O.DO -0.05 3.41 .42 .28 1265 830.0 62.0 20.5 07.20 3.2'+ O.UO _0.05 3.19 .44 .31 1253 829~8 61.6 20.1 07.40 3.18 O.Q() _0.ll5 3.13 .45 .32 1249 829.6 61.1 19.6 
39907.50 3.20 O.OD _0.05 3.15 -16.45 -16.32 12.50 829.5 60.9 19.4 07.75 3.25 0.00 _0.05 3.20 .44 
.32 1251 829.3 60.3 Ib.8 08.00 3.26 O.Of) _0.05 3.21 .44 .31 12!?l 829.0 59.7 18.2 ,-1 08.25 3.26 0.00 _O.OS 3.21 .44 .31 1253 828.8 59.1 17.6 08.50 3.30 0.00 
-0.05 3.25 .43 .30 1255 828.6 58.5 17.0 08..75 3.32 lJ.OO 
-0.U5 3.28 .43 .30 1256 828.4 57.9 16.4 
39909.00 3.'tO -0.10 -0.05 3.25 -16.43 -16.31 1252 828.1 57.3 15.8 i 09.20 3.37 -0.11 -0.U5 3.21 .44 .32 12't 7 828.0 56.9 15.4 , I 09.40 3.38 -0.12 -0.05 3.21 .44 .32 1248 827.8 56.4 14.9 , 09.60 3.42 
-0.13 -0.05 3.24 .43 .31 1251 827.7 55.9 14.4 09.80 3.49 -0.14 -0.05 3.30 .42 .30 1255 827.5 55.5 14.0 I 10.00 3.53 -0.15 -0.04 3.34 .41 .29 1258 827.4 55.0 13.5 10.20 3.63 -0.15 -0.04 3.43 .40 .28 1264 827.2 54.5 13 .0 I 10.40 3.73 -0.15 -0.04 3.53 .38 .26 1270 827.1 54.1 12.6 I 10.60 3.80 -0.16 -0.04 3.60 .37 .25 1274 82'7.0 53.6 12.1 10.80 3.88 -0.16 _0.04 3.68 .36 .24 1277 826.8 53.1 11.6 . J 11.00 4.00 
-0.16 -0.04 3.79 .35 .23 1281 826.7 52.7 11.1 I 11.20 4.25 -0.16 -0.04 4.04 .33 .21 1292 826.0 52.2 10.7 I 11.40 4.30 -0.16 -0.04 4.09 .32 .20 1295 826.5 51.7 10.2 11.60 4.'t4 -0.16 -0.04 4.23 .30 
.18 1302 826.4 51.3 9.7 11.80 4.54 -0.17 -0.04 4.34 .29 .17 1308 826.1 50.8 9.3 12.00 4.62 -0.17 -0.04 4.42 .28 .16 1313 826.2 50.3 8.8 12.20 4.65 -0.16 -O.O't It.45 .27 .16 1314 826.1 49.9 8.3 12.40 4.70 -0.16 -0.04 4.51 .27 .15 1317 826.0 49.4 7.8 12.60 4.77 -0.16 -0.04 4.58 .26 .14 1319 826.0 48.9 7.4 12.80 'to 83 -0.16 -0.03 4.63 .25 
.14 1322 825.9 48.5 6.9 13.00 4.88 -0.16 -0.03 4.69 .24 .1.3 1326 825.8 48.0 6.4 13.20 4.95 -0.15 -0.03 4.77 .23 .11 1332 825.8 47.5 6.0 13.40 5.03 -0.15 -0.03 4.85 .22 .11 1334 825.7 47.1 5.5 ~ 13.60 5.07 -0.15 -0.03 4.89 .22 .11 1334 825.7 46.6 5.0 i ! 13.80 5.27 -0.15 -0.03 5.09 .20 .09 1343 825.7 46.2 4.5 ,. " i 14.00 5.38 -0.14 -0.03 5.21 .19 .07 !.350 825.6 45.7 4.1 
,:r I; 14.20 5.49 -0.14 -0.03 5.33 .17 .06 1356 825.6 45.2 3.6 
\1 
14.40 5.62 -0.1', -0.03 5.45 .16 .05 1360 825.6 44.8 3.1 14.60 5.81 -0.13 -0.03 5.65 .15 .04 1366 825.6 44.3 2.7 14.80 6.29 -0.13 -0.02 6.13 .11 .00 1384 825.6 43.8 2.2 I 15.00 7.39 -0.12 -0.02 7.24 .03 -15.92 1421 825.6 43.4 1.7 i 15.20 7.28 -0.12 -0.02 7.14 .04 .93 1418 825.6 42.9 1.2 15.40 5.10 
-0.12 -0.02 4.96 .20 -16.09 1341 825.6 42.4 0.8 
1 
) 15.60 4.40 -0.11 -0.02 4.27 .27 .16 1310 825.6 42.0 0.3 I 15.80 4.62 -0.11 -0.02 4.49 
.25 .14 1318 825.6 41.5 
-0.2 
i ! 
16.00 4.70 -0.10 -0.02 4.58 .24 .13 1321 825.7 41.0 
-0.6 f 16.20 4.68 -0.10 _0.02 4.57 .24 .13 1320 825.7 40.6 
-1.1 
1 I 
16.40 4.67 -0.09 -0.02 4.57 .24 .13 1320 825.8 40.1 
-1.6 16.60 4.93 
-0.08 -0.02 4.83 
.22 .11 1330 825.8 39.6 
-2.1 16.80 4.86 -0.08 -0.01 4.77 .23 .11 1328 825.9 39.2 
-2.5 
• 
17 .00 4.86 -0.07 -0.01 4.77 
.23 .11 1326 826.0 38.7 
-3.0 " 17.20 4.52 -0.07 -0.01 4.44 
.27 .15 1310 826.1 38.2 
-3,5 i 17.40 4.63 -0.06 _0.01 4.56 .25 .13 1316 826.l 37.8 
-4.0 ~1 ~ 17.60 4.60 -0.06 -0.01 4.53 .25 .13 1316 826.2 37.3 
-4.4 i 17.80 4.42 -0.05 -0.01 4.36 .27 .15 1307 826.3 36.8 ... 4.9 . ~ 18.00 4.40 -0.04 -0.01 4.35 .27 
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'I Table 3 (cant.) 
" 
;1 ! "; 
" r 1 : \ " 1963 53A (Explorer 19) jj 
" I MJD ~106p 106 P 106 P _106 p log P
e 
log Ps T 0 1T -Ib !t 
"i 1 z a 1T- a0 I, s t a 1T 
, (OK) (km) (deg) (deg) , 
fi ~ 4.44 39918.20 -0.04 -0.01 't.40 -16.27 -16.15 1309 826.5 35.9 -5.8 
18.1t0 4.66 -0.03 _0.01 4.63 .25 .13 1318 826.7 35.4 -6 9 3 j lb.60 4.99 -0.tJ2 0.00 4.96 .21 .10 1332 826.8 35.0 -6.8 !Ii 18.80 5.35 -0.02 0.00 5.33 .18 .06 1347 826.9' 34.5 -7.3 , 
19.00 5.06 -0.01 0.00 5.05 .20 .08 1337 827.1: 34.0 -7.7 f. 
19.20 4.92 0.00 0.00 4.91 .22 .10 1331 827.2 33.6 -8.2 
19.40 't.1I3 6.00 q.OO 4.83 .23 .11 1325 827.4 33.1 -8.7 
19.60 4.14 0.01 0.00 4.75 .24 .11 1321 827.5 32.6 -9.2 
~I 
19.80 4.6't 0.02 0.00 4.66 .25 .12 1316 827.7 32.2 "9.6 
20.00 4.64 0.03 0.00 4.67 .25 .12 1317 827.9 31.7 -10.1 
" 20.20 4.S0 0.03 0.00 4.53 .26 .13 1312 828.1 31.2 .. 10.6 r~ 
20.40 4.,25 0.04 0.01 4.30 .28 .16 1301 828.2 30.8 -11.1 
2Q.60 4.10 0.05 0.01 4.15 .30 .17 1293 82B.'5 30.3 -11.5 
20.80 3.95 0.05 0.01 4.01 .32 .19 12B7 828.7 29.8 -12.0 
21.00, 3.71 0.06 0.01 3.78 .35 .22 1275 828.9 29.3 -12.5 
21.2Q 3.44 0.07 0.01 3.52 .38 .25 1260 829.1 28.9 -12.9 
" 21.4q 3.24 0.07 0.01 3.33 .41 .28 1247 829.3 28.4 .13.4 
21.60. 3.15 0.01l 0.01 3.24 .43 .30 1240 829.[, 27.9 .13.9 
21.80 3.08 0.09 0.01 3.18 .44 .31 1236 829.8 27.5 .14.4 
22.00 3.01 0.C!9 0.01 3.12 .45 .:31 1233 830.0 27.0 .14.8 
22.20 2.94 0.10 0.02 3.06 .45 .32 1230 830.3 26.5 .15.3 
22.4Q 2.87, 0.11 0.02 3.00 .47 .33 1226 830.6 26.0 -15.8 
~ i 
22.60 2.89 0.11 0.02 3.02 .47 .33 1226 830.8 25.6 -16.3 
22.80 2.78 0.12 0.02 2.93 .48 .34 1219 831.1 25.1 .16.7 
23.0Q 2.63 0.13 (J.02 2.77 .51 .37 12(J8 831.4 24.6 -17 .2 
23.20 2.46 0.14 0.02 2.62 .53 .39 1199 831.7 24.1 -17.7 
23.40 2.28 0.14 0.02 2.44 .57 .42 1186 832.0 23.7 -18.2 
23.60 2.U.! 0.15 0.02 2.36 .59 .44 1179 832.2 23.2 -18.6 
23.80 2.11 0.16 0.03 2.29 .61 .46 1172 832.'5 22.7 -19.1 
24.00 2.02 0.16 0.03 2.21 .62 .47 1166 832.9 22.2 -19.6 
24.20 1.91 '0.17 0.03 2.10 .64 .49 1158 833.2 21.8 .;.,20.1 
24.40 1.95 0.18 0.03 2.16 .63 .48 1162 833.5 21.3 -20.5 
24.60 1.92 0.18 0.03 2.14 .64 .49 1159 833.8 20.8 -21.0 
24.80 1.90 .0.19 0.03 2.12 .65 .50 1155 834.1 20.3 _21.5 
25.00 1.99 10.20 0.03 2.22 .63 .48 1163 834.5 19.8 -22.0 
25.20 1.97 10.20 0.03 2.21 .63 .47 1166 834.8 19.4 ";22.4 
25.40 2.05 10 • 21 0.04 2.30 .60 .44 1175 835.2 18.9 -.22.9 
25.60 2.09 0.22 0.04 2.34 .60 .44 1176 835.'5 ·18.4 -23.4 
25.80 2.11 0.22 0:.04 2.37 .60 .44 1178 835.9 17.9 -23.9 
26.00 2.06 0.23 0'.04 2.33 .60 .44 1175 836.2 17.4 -24.3 
26.20 1.98 0.24 0.04 2.25 .63 .46 1167 836.6 16.9 -24.8 
26.40 1.88 0.24 0.04 2.17 .64 .48 1161 837.0 16.5 -25.3 
26~60 1.82 ,0.25 0.04 2.11 .65 .49 1157 837.3 16.0 -25.8 
26.80 1.73 0.25 O~04 2.03 .68 .51 1147 837.7 15.5 -26.2 
I 1 
39927~00 1.75 p.26 0.04 2.06 -16.~8 -16.51 1149 838.1 15.0 -26.7 
27.50 1.74 p.26 (J.OS 2.05 .68 .51 1148 839.1 13.8 -27.9 
26.00 1.70' 0.29 0.05 2.04 \ .68 .51 1148 840.1 12.6 .29.1 
28.50 1.66 0.31 0.05 2.02 .70 .51 1144 841.1 11.3 -30.3 
29.00 1.68 P.32 0.05 2.05 .69 .51 1146 842.2 10.1 -31.5 
" 29.50 1.67 ' 0.34 0.06 2.06 .69 .50 1149 843.2 8.8 -32.7 r 30.00 1.6B 0.36 0.06 2.09 .68 .48 1153 844.3 7.6 -33 •. 9 
30.50 1.67. b.37 0.06 2.10 .68 .48 1153 845.4 6.3 -35.0 
31.,00 1.60 0.39 0.06 2.05 .70 .49 1148 846.5 5.1 -36.2 
31.50 1.53 0.40 0.07 2.00 .72 .51 1142 847.7 3.8 -37.4 
32.00 1.44 0.42 0.0-, 1.92 .74 .53 1134 848.8 2.5 -38.6 . " 
32.50 1.32 0.43 0.07 1.83 .77 .55 1122 849.9 1.2 -39.8 
33.00 1.18 0.44 0.07 1.69 .81 .59 1107 851.1 359.9 -41.0 
33.50 1.01 0.'.6 0.07 1.54 .86 .63 1091 852.3 358.6 
-42.2 
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Table 3 (cont.) 
i 1963 53A (Explorer 19) l 
1 
~i \ MJD -106 P 106 P 106 P -106 p log Pe log Ps T 0 -0 z u 'Ir- u0 S t a "IT "IT 0 
(OK) (km) (deg) (deg) 
-I 39943.50 1.36 0.63 0.10 2.09 -16.79 -16.46 1137 87~.9 328.0 -65.5 I 
4' •• 00 1.36 0,63 lJ.I0 2.09 .79 .48 1137 877.0 326.0 -66.6 
1 44.50 1.35 0.63 0.10 2.08 .79 .48 1136 878.1 324.1 -67.7 
,I 45.00 1. (t 1 0.64 0.10 2.15 .70 .47 IH2 879.2 322.0 -68.9 I.' 45.50 1.43 O.6(t U.I0 2.17 .78 .46 1144 880.4 319.9 -70 .. 0 
" 46.00 1.45 0.6't 0.10 2.20 .77 .45 ! 1'+7 881.5 317.7 -71.1 j ! 46.50 1.42 0.64 !). 10 2.16 .78 .47 1143 882.'i 315.3 -72.1 II ! 47.00 1.42 0.6 /1 0.10 2.16 .78 .46 1143 883.6 312.9 -73.2 , 
1.55 0.6't v.IO 2.29 .76 .43 1155 310.4 -74.3 
:1 ~ 47.50 884.7 i'i-' . ' .. 48.00 0.':19 0.64 0.10 1.73 .88 .56 1100 885.7 307.7 -75.3 ~ 48.50 0.81 0.6 /t 0.10 1.55 .93 .62 1078 886.8 304.8 -76.4 
.¥ 49.00 0.73 0.64 0.10 1.47 .96 .65 1067 087.8 301.8 -77.4 
R 4~.50 O.b!) 0.64 0.10 1.42 .97 .66 1060 888.8 298.6 -78.4 
" n 50.00 0.64 0.6't 0.10 1.38 .99 .68 1055 889.8 295.2 -79.3 I' 
iI 50.50 0.63 0.63 0.09 1.36 ,99 .69 1053 890.7 291.6 -80.2 , ~~ 51.00 0.65 0.63 0.09 1.37 .99 .70 1055 891.7 287.7 -81.1 i: -,11 
i, r; 
t ~ 39951.20 0.66 0.63 0.09 1.38 -16.99 -17.01 1057 892.1 286.0 -81.5 II 
I 51.40 0.65 0.62 0.09 1.36 .99 .01 1054 892.4 284.4 -81.8 I 51.60 0.64 0.62 0.09 1.35 .99 .01 1054 892.8 262.6 -82,,1 51.80 0.72 0.62 0.09 1.43 .97 -16.99 1064 893.2 280.9 -82.5 
,: 52.00 1.45 0.62 0.09 2.16 .80 .82 1145 893.5 279.0 -82.8 
I 
52.20 1.60 0.61 0.09 2.30 .77 .79 1157 893.9 217.2 -83.1 
5t!.40 1.17 0.61 0.09 1.b7 .86 .88 1116 894.2 275.2 -83.4 
52.60 1.04 0.61 0.09 1.74 .89 .• 91 1101 894.6 273.3 -83.7 
52.80 0.45 0.61 0.09 1.14 -17.07 -17.09 1009 894.9 271.2 -84.0 
53.00 0.22 0.60 0.09 .92 .17 .18 958 895.3 269.1 -84.2 
53.20 0.11 0.60 0.09 .86 .20 .21 943 895.6 267.0 -84.5 
39953.50 0.19 0.60 Ll.09 .87 -1.,.19 -17.20 946 896. ? 263.7 -84.8 
54.00 0.22 0.59 0.09 .89 .18 .18 955 896.9 258.0 -85.4 
54.50 0.24 0.58 0.08 .90 .17 .17 961 897.7 252.0 -85.8 
55.00 0.20 0.57 0.08 .86 .19 .19 951 898.'5 245.8 -86.2 
55.50 0.18 0.57 v.oa .83 .20 .20 942 899.2 239.5 -86.5 
56.00 0.16 0.56 0.08 .80 .22 .22 929 899.9 233.1 -86.; 
56.50 0.17 0.55 0.08 .80 ;'22 .22 926 900.5 226.8 -86.7 
'i 51.00, 0.22 0.54 0.08 .84 .20 .20 937 901.2 220.6 -86.7 
'! 57.50 0.30 0.53 0.07 .91 .17 .17 955 901.8 214.7 -86.6 
58.00 0.33 0.52 0.07 .92 .17 .16 958 902.3 209.0 -86.4 
58.50 0.39 0.51 0.07 .97 .14 .13 972 902.9 203.6 -86.2 
59.00 0.44 0.49 0.07 1.00 .13 .12 977 903.3 198.5 -8.5.8 
59.50 0.45 10.48 0.07 1.00 .13 • .1.2 975 903.8 193.8 -85.4 
60.00 0.40 iO. 46 0.06 .93 .16 .15 957 904.2 189.3 -85.0 
60.50 0.44 1°. 45 0.06 .95 .16 .14 961 904.6 185.2 -84.5 61.00 0.42 '0.44 0.06 .92 .17 .15 954 904.'1 181.3 -83.9 
61.50 0.40 :0.42 0.06 .88 .18 .17 944 905.2 177.7 -83.3 
62,,00 0.45 10.41 0.05 .91 .1'7 .16 952 905.4 174.3 -82.7 
62.50 0.45 10.39 0.05 .89 .18 .16 947 905.7 171.1 -82.1 
63.00 0.45 [0.38 0.05 .87 .19 .17 942 905.8 168.1 -81.4 
63.50 0.44 10.37 0.05 .86 .19 .18 938 906.0 165.3 -80.7 
64.00 0.43 [0.35 U.04 .82 .21 .20 926 906.1 162.6 -80.0 
64.50 0.42 0.34 0.04 .80 .22 .21 921 906.1 160.1 -79.3 
65.00 0.41 0.32 0.04 .77 .24 .22 913 906.1 157.7 -78.6 
65.50 0.40 0.30 0.04 .74 .25 .24 905 906.1 155.3 -77.8 
66.00 0.38 0.28 0.03 .70 .27 .26 893 906.n 153.1 -77.0 , .tr~ 
66.50 0.40 0.26 U.03 .69 .28 .27 889 905.9 151.0 -76.3 
67.00 0.42 0.25 0.03 .69 .28 .27 889 905.7 148.9 -75.5 
67.50 0.45 0.23 0.03 .70 .27 .26 892 905.6 147.0 -74.7 
68.00 0.51 0.21 0.02 .75 .25 .23 908 905.3 145.1 -73.9 
68.50 0.58 0.19 0.02 .79 .23 .21 920 905.1 143.2 -73.1 
178 
~-=--~~-~. 
, "'-, __ "-:;- _ .,-_ ._. -_~ __ ~'~~~""'-~~~'!i-~ 




Table 3 (cont.) 
1963 53A (Explorer 19) 
*: MJD _106 P lO6p 106 P -106 p log P
e log Ps T Z uTl'-u0 o -0 
J' j s t a 
'IT TI' 0 ~ (OK) (Ion) (deg) (deg) V , 
" 
399(.)9.00 0.62 0.17 0.02 .80 '.n.22 
·17.21 921 904.0 141.4 .72.3 ~, I, 69.!?G 0.65 0.16' 0.02 .&2 .21 .20 928 904.4 139.6 ·71.5 70.0C 0.5H 0.14 v.Ol .73 .26 
.25 8'17 904.0 137.9 -70.6 'I 70.50 0.56 0.12 0.01 .69 .29 .28 8(14 903.6 136.2 -69.8 I." 
}. 7l.qo 0.56 0.10 0.01 .66 .30 .29 876 903.2 134.6 .69.0 {' r: 71.50 p.62 0.06 O.Ol .71 .27 .26 897 902.7 133.0 -68.1 #.' j 72.00 0.12 O. (16 0.00 .1tl 
.23 .23 918 902.2 131.4 -61.3 ~ : 72.5() 0.78 0.05 O.DO .83 .21 .21 931 901.1 129.9 -66.4 1: 73.00 0.85 0.03 0.00 .88 .19 
.19 943 901.1 128.3 -65.6 
¥; 73.~O 0.U1 0.01 0.00 i .82 .22 .22 926 900.5 126.8 .64.7 
J: 
!_,..~ § ~ i 74.00 0.77 0.00 -0.01 .76 .25 .25 908 899.8 125.4 -63.9 ~ i 74.50 0.78 -0.02 
-0.01 .75 .25 .26 906 899.2 123.9 -63.0 ~ ~ 75.00 0.80 -0.03 _:0. Cll .75 .25 .26 907 898.5 122.5 -62.1 
, 
~ , 75.50 0.84 -0.04 -10.01 .78 
.24 .24 917 697.8 121.1 -61.3 ~ , 76.00 0.U4 -0.05 -'0.02 .77 .24 .25 915 697.0 119.7 -60.4 i i 76.50 0.82 -0.06 -0.02 .74 .26 .27 907 696.3 118.3 -59.5 , . ,; i 77.00 O. '19 
-0. en -0.02 .70 .28 .29 895 895.~ 116.9 -58.7 i: , I 39977.20 0.82 -0.07 -0.02 .72 -17.27 -17.28 902 695.2 116.3 -58.3 
, 
! ; 77.40 o .8f~ -0.07 _0.02 .74 .26 .in 910 89' .. 8 115.8 -58.0 , . 77.60 0.91 -0.07 -0.1,)2 .81 .22 .23 935 894.5 115.3 -57.6 , ' 11.80 0.93 -0.013 -0.dI3 .il3 939 114.7 -57.3 
( 
.21 .22 894.2 78.00 1.06 -0.()!1 
-0.0.3 .96 .15 
.17 973 893.8 114.2 -56.9 18.20 1.16 -0.(l8 
-0..0:3 1.06 .11 .13 996 893.5 113.6 -56.6 18.40 1.12 .0.08 
-0.0;3 1.0 l .13 .15 984 893.2 113.1 .56.2 78.69 1.07 -0.08 .0.0:3 .96 .15 
.17 974 892.8 112.6 -55.9 78.80 0..97 -D.Ot! -0.0.3 .86 .20 .22 948 892.5 112.1 -55.5 79.00 D.9H ·0.08 .0.03 .87 .19 .21 953 an.1 111.5 -55.2 79.20 ~:~4 ' ';"0.0£1 .0.03 .87 .19 .21 952 891.8 111.0 -54.8 19.40 .,.0.08 
-0.03 .93 .17 
.19 967 891.4 110.5 -54.5 19.60 1.Ul "0.07 .0.03 .90. .18 .20. 960 891.1 109.9 -54.1 79.80 0.97 -0.07 _0.03 .86 .20 .22 951 890.7 109.4 -53.8 80.00. 0.9a -0.07 -0.04 .87 .19 .21 956 890.3 108.9, 
-53.4 80.20 0 .• 99 -0.06 -0.04 .89 .18 
.21 962 890.0 1.08.4 -53.0 80.40 1~00 -0.06 _0.04 .91 .,17 
.20 967 889.6 107.9 -52.7 80.60 0.98 -0.05 -0.04 .89 .18 .21 963 889.2 107,.3 -52.3 80.8Ci 0~98 -0.03 -0.04 .91 .17 .20 969 888.9 106.8 -52.0 81.00 0,9U -0.03 -0.04 .91 
.17 .20 910 888.5 106.3 -51.6 81.20 1.01 ~0.01 .0.04 .96 .15 .18 983 888.1 105.8 -51.3 81.40 1.02 O.(JO 
-q.04 .98 .14 .17 969 881.7 105.3 -50.9 81.60 1.02 O.PO .0.04 .97 .14 .17 987 887.4 104.8 -50.6 81.80 1.01 0.00 -0.04 .96 .14 .18 985 887.0 104.3 -50.2 82.00 0.97 o.ou 
-0.04 .92 .16 .20 976 686.6 103.7 -49.8 82.20. 0.96 0.(10 .0..01• 
.91 .17 .20 974 686.2 103.2 ... 49.5 82.40. 0.93 0.00 -0.05 .88 .18 fi22, 967 885.8 10Z.7 ":49.1 82.60 0.99 O.QO -0.05 .94 .15 .19 984 885.4 102.2 -48.8 82.80! 1~06 0.00 
-0.05 1.02 .11 ' 
.15 1004 885.1 101.7 -48.4 83.00 1~12 0.00 
-0:.05 1.07 .09 
.14 10.14 884.7 101.Z -48.1 83.20 1.44 !o.oo 
-0.05 1.39 -16.98 .03 1071 884.3 100.7 
-47.7 83.40 1.91 o.qo .0i.OS ~.86 .85 -16.90 1131 883.9 100.Z 
-4"' .4 ., , 83.60 2.42 o.qo _Oi,.05 2.37 i .74 ~80 11Bl 883.5 99.7 -47.0 
J 
83.80 1.90 O.CiO _01.05 1.85 .85 .91 1132 883.1 99.2 -46.7 84.00 1.38 oligo -oi.05 1 •. 33 
-17.00 -17.05 1064 882.7 98.7 -46.3 ! 84.20. 1.31 0.00 _0.05 1.25 .02 .08 10.51 882.3 98.2 
-45.9 
.. ~ 84.40 1.29 0.00 .. 0.05 1.24 •. 0.3 .08 10.50 881.9 97.7 -45.6 , . , .•.. 84.60 1.30 0.00 -0.05 1.24 .03 .08 10.51 881.5 97.2 
-45.2 84.80 1.31 0.00 .0.05 1.26 .02 .07 1055 8Bl.1 96.7 -44.9 as.oo 1.31 0.00 











j Table 3 (cont.) 




6 p lO6p 
S 
Iff Pt _106 i> log Pe log Ps a T iT z a iT -a0 0 iT -00 (OK) (km) (deg) (deg) 
399!J5.50 1.31 0.00 -0.06 1.25 -17.02 -17 .08 1055 879.7 95.0 
-43.6 ~ 86,00 1.36 0.00 
-u.06 1.30 .00 .(17 1064 878.7 93.8 -42.7 86.50 1.3" 0.00 -0.06 1.31 .00 .06 1068 877.7 92.5 
-41.8 '+ 87.00 1.40 0.00 -0.06 1.34 -16.98 .06 1074 876.7 91.3 -40.9 87.50 1.39 0.00 .• 0.06 1.32 .99 .07 1073 875.7 90.1 -40.1 .. 8il.00 1.36 0.00 -0.06 1.29 '-17.00 .08 1070 874.7 88,9 .. 39.2 88.50 1.3/t 0',00 
-0.06 1.27 .00 
.09 1069 873.7 87.6 -38.3 139.00 1,26 0.00 
-U.07 1.20 .02 
.11 1058 872.7 86.4 
-37.4 89.50 1.25 0.00 
-0.07 1.18 .03 
.12 1056 871.7 85.2 .. 36.5 90.00 1.26 D.no 
-0.07 1.19 ,,02 
.12 1060 870,,7 84.0 
-35.6 " 90.50 1.28 0.00 
-u.01 1.21 .02 
.11 1064 860.7 82.8 -34,7 
~:--,"" 
91.00 1.30 0.00 -0.07 1.23 .01 .11 1069 86R.8 81.6 -33.8 91.50 1.36 0.00 -0,07 1.~9 -16.98 .09 1081 867,8 80.4 
-32.9 92.00 1.43 a.oo -0,07 1.36 ,96 
.07 1093 866.9 79.2 
-32.0 92.50 1.5(J 0.00 -0.0" 1,43 
.93 .05 1105 865.'1 78.0 
-31.1 
39993.00 1.;4 0.00 
-0.07 1.47 
-16.91 -17.04 1112 865.0 76.8 
-30.2 93.2~ 1.5!) 0.(l0 -0.07 1.50 .91 .03 1116 864.5 76.2 
-29.7 93.50 1.61 0.00 -0.07 1.54 .89 .02 1122 864.1 75.6 
-29.3 93.75 1.66 0.00 -0.08 1.59 .87 .00 1131 863.7 75.0 
-28.8 94.00 1.72 0.00 -0.08 1.64 .85 -16.99 1140 863.? 7,4.4 
-28.4 94.25 1.77 0.00 -0.08 1.69 .83 .97 1146 862.8 73.8 -27.9 94.50 1.80 0.00 -0.08 1.73 .82 .97 1150 862.3 73.2 -27.5 94.75 1.82 0.00 -u.08 1.75 .81 .96 1156 861.9 72.6 
-27.0 95.00 1.88 -0.03 -0.08 1.77 .80 .95 1161 861.5 72.0 -26.6 95.25 1.94 -0.06 -0.08 1.81 .79 .94 1164 861.1 71.4 -26.1 95.50 2.01 -0.08 -0.08 1.S5 .79 .94 1167 860.7 70.8 
-25.7 95.75 2.06 -0.09 -0.08 1.89 .77 .92 1174 860.? 70.2 
-25.2 96.00 2.20 -0.11 -0.08 2.00 .74 .90 1187 859.8 69.6 
-24.8 96.25 2.36 -0.13 -0.08 2.16 .70 .86 1203 859.4 69.0 
-24.3 96.50 2.41 -0.15 -0.08 2.19 .. 69 .85 1207 859.1 68.4 
-23.9 96.75 2.48 -0.16 -0.08 2.24 .68 .85 1210 858.7 67.8 -23,.4 97.00 2.54 -0.19 -0.08 2.28 .67 .84 1214 858.3 67.2 
-23.0 97.25 2.61 -0.19 _0.08 2.34 .66 .82 1221 857.9 66.6 
-22.5 97.50 2.64 -0.20 -0.08 2.36 .65 .82 1224 857.5 66.0 
-22.1 97.75 2.68 
-0.21 -0.08 2.39 .64 .81 1228 857.2 65.4 
-21.6 98.00 2.90 -0.22 -0.08 2.61 .60 .77 1246 856.8 64.8 
-21.2 98.25 2.92 -0.22 -0.08 2.62 .59 .77 1248 856.'5 64.2 
-20.7 98.50 2.54 
-0.23 -0.08 2.23 .66 .84 1219 856.1 63.6 
-20.3 98.75 2.41 -0.24 -O.Ots 2.10 .69 
.87 1206 855.8 63.0 
-19.8 99.00 2.40 -0.24 -0.08 2.08 .70 .88 1204 855.5 62 .• 4 
-19.3 ~ 99.25 2.47 -0.24 -0.08 2.15 .68 .86 1211 855.1 61.8 
-18.9 99.50 2.53 -0.25 -0.08 2.20 .68 .86 12 r,4 854.8 61.2 
-18.4 99.75 2.57 -0.25 -0.08 2.24 .6'7 
.85 1218 854.5 60.6 
-18.0 40000.00 2.74 -0.25 -0.08 2.41 .63 .81 1235 854.2 60.0 
-17.5 00.25 2.93 -0.26 -0.08 2.60 .59 .77 1251 853.9 59.4 
-17.1 00.50 2.87 -0.26 -0.07 2.53 .60 
.79 1246 853.6 58.8 
-16.6 00.75 2.72 -0.26 -0.07 2.38 .63 .82 1233 853.4 58.2 -16.2 01.00 2.70 
-0.26 -0.07 2.36 .64 
.83 1232 853.1 57.6 
-15.7 01.25 2.68 -0.26 -0.07 2.35 .64 .83 1230 852.8 57.0 
-15.3 >,i 01.50 2.67 -0.26 -0.07 2.33 .65 
.84 1227 852.6 56.4 
-14.8 i 01.75 2.65 -0.26 -0.07 2.32 .65 .84 1228 852.3 55.8 -14.4 02.00 2.63 -0.26 -0.01 2.30 .65 .84 1227 852.1 55.2 -13.9 1 .. 02.25 2.64 -0.26 -0.07 2.31 .65 .84 1228 851.9 54.6 -13.5 02.50 2.63 -0.25 -0.07 2.30 ,65 .85 1227 851.7 54.0 -13.0 " , .... 02.75 2.62 .. 0.25 -0.07 2.29 • 65 
.85 1226 851.5 53.4 
-12.5 j 03.00 2.59 -0.25 -0.07 2.27 .66 
.86 1224 851.3 52.8 
-12.1 1 1 03.25 2.56 -0.25 -0.07 2.24 .67 .86 1222 851.1 52.2 
-11.6 " i D3.50 2.60 
-0.24 -0.07 2.28 .66 
.86 1226 850.9 51.6 
-11.2 i 03.75 2.61 -0.24 -0.07 2.29 .65 .85 1228 850.7 51.0 
-10.7 J 1 180 
i 
i~ i--~-"'-'""-'.~' " ..... ;:.~' t:*·& ... ~*J.~;; :rlt _ ·;i,'-;jj,"ts 'Iii' j~~y ... ' .. '-'ii:iM fJ' ..... --......... - .. -, '·:ci~:~··7Joijj·. -"Jt;k;~" 
rr-""" --". --- ~ ..-.> . ..,...-,-~,~,. ~~-. - - .• - --~~-~-~~~.~ ... ,.-!~.--~"~"'-.~~~"?/~~" .. ~---~ ..... ' .......... •. , ..... ----......-. •.. -~.-••. --. -~--~~.-~:-" "--. - '1": ~-:- .. " ... .-1',..,. ........ ...,.. ______ ~.w "_.>"'-
! I ,. 




11 Table 3 (cont.) Ii 
,I )1 1963 53A (Elq>lorer 19) ~1 : ~ It 
il 
_10 6 P lO6p 106 P _106 p d MJD log P
e log Ps T Ii 1T - li0 
,[ Z a 1T- a0 I' S t a 1T 
tl (OK) (Ian) (deg) (deg) ;! ;# 4000' •• 00 2.63 -0.24 -0.0-, lu 3 2 .. l(a 64 -16.85 1232 850.<; 50.4 -10.:; 
04.25 2.65 -0.23 _O.U( 2.34 .64 .84 1235 1i50.4 49.8 -9.13 
04.50 2.6'. -0.23 -O.O( ~.34 .64 .84 1234 850.2 49.2 ·9. It 
04.75 2.70 -.0.23 -0.0'( 2.40 .63 .84 1238 850.t 48.6 -8.9 i .. 4--
05.00 2.78 -0.22 
-0·°1 ,2.49 .61 .82 1247 850.0 48.0 -8.4 
05.25 2. Bit -0.22 -0.01 2.55 .60 .81 1251 849.q 47.4 
-8.0 
ii 05.50 2.8!) -0.21 -0.01 2.56 .60 .81 1252 849.8 46.8 .. 7.5 
1 05.75 2.84 -0.21 -U.07 2.56 .60 .81 1252 849.7 46.2 -7.1 I ,1 06.00 2.77 -0.21 -0.07 2.50 .61 .82 1249 849.f> 45.6 -6.6 
,_I 06.25 2.6B -0.20 -0.07 2.41 .62 .83 1243 849.5 45.0 -6.2 I' 06.50 2.64 -0.~9 -O.U7 2.38 .63 .84 1240 849.5 44.4 -5.7 ! 'I 06.75 2.!:>7 -0.19 .. 0.06 2.32 .65 .86 1235 849.4 43.0 -5.2 , 07 .• 00 2.53 -0.18 -U.06 2.28 .65 .!l6, 1233 849.4 43.1 -4.8 
! " 07.25 2.42 -0.18 _U.06 2.18 .67 .88 1227 849.3 42.5 -4.3 07.50 2.34 -0.17 -1I.06 2.11 .69 .90 1221 849.~ 41.9 
-3.9 I 07.75 2.24 -0.17 -0.06 2.01 .71 .92 1213 849.~ 41.3 -3.4 I 08.00 2.23 -0.16 -0.06 2.01 .71 .92 1214 849.3 40.7 ·,2.9 
I 08.25 2.12 -0.16 -0.06 ~.90 .73 .95 1204 849.3 40.1 -2.5 r 08.50 2.11 -0.15 .0.06 i.90 .73 .95 1205 849.3 39.5 -2.0 , 
, ~ 
~16.89 40008.80 2.30 -0.15 -0.06 2.10 -1( •• 68 1226 849.4 38.7 
-1.5 
09.00 2.42 -0.14 -0.06 2.23 .66 .87 1237 849.4 38.2 
-1.1 
09.20 2.57 -0.13 ·U.06 2.38 .63 .84 1249 849.4 37.7 
-0.7 
09.40 2.47 -0.13 _0.06 2.29 .64 .86 1243 849.'5 37.3 -0.4 
09.60 2.40 -0.12 _0.06 2.22 .66 .87 1237 849.5 36.8 0.0 
09.80 2.27 -0.11 _0.06 2.10 .69 .90 1227 849.6 36.3 0.4 
10.00 2.31 -0.11 -0 .. 05 2.15 .68 .89 1232 849.7 35.8 0.7 ' i 
10.20 2.54 -0.10 -0.05 2.38 .63 .84 1251 849.7 35.3 1.1 ~ .~ 
10.40 2.30 .0.10 -0.0, 2.16 .68 .89 1232 849.8 34.8 1.5 1 
10.60 2.11 -0.09 .0.05 1.97 .72 .9;} 1215 849.Q 34.3 1.8 
1 
10.80 .2.03 -0.09 -0.05 1.90 .74 .95 1211 850.0 33.8 2.2 
11.00 2.01 -0.08 -0.05 1.88 • "'4 .95 1210 850.1 33.3 2~6 
11.20 2.00 -0.07 -0.05 1.87 .74 .95 1209 850.2 32.8 2.9 
11.40 1.95 -0.07 -0.05 1.83 .76 .97 1204 850.4 32 .3 3.3 
11.60 1.91 -0.06 -0.05 1.80 .77 .98 1200 850.5 31.8 3.7 
11.80 1.86 -0.06 -0.05 1.7,6 .78 .99 1197 850.6 31.3 4.1 
12.00 1.86 -0.05 .0.05 1.76 .78 .. 98 1198 850.8 30.8 4.(1 
12.20 1.83 -0.05 -0.05 1.74 .78 .99 1197 850.9 30.3 4.8 
12.40 1.82 _0.04 -0.04 1.73 .79 -17 .00 1195 851 .. 0 29.8 5.2 
12.60 1.79 -0.,03 -0.04 1. '71 .80 .00 1192 851.2 29.3 5.5 
12.80 1.77 -0.03 -0.04 1.7,0 .81 .01 1191 851.4 28.8 5.9 f 13.00 1.76 "'0.02 -0.04 ~.69 .81 .01 1191 851.5 28.3 6~3 
13.20 1.68 -0.02 .0.04 1.62 .83 .03 1183 851.7 27.8 6.6 
13.40 1.62 -0.01 .. 0.04 ~.57 .85 .05 1171 851.9 27.2 7.0 
13.60 1,61 -0.01 .0.04 1.5.6 .85 .05 1176 852.1 26.7 7.4 
13 .• 80 1,.60 0.00 -u.04 1.56 .85 ,,05 1171 852.3 26.2. 7.8 
14.00 1.64 0.00 -0.04 ~ .60 .84 .04 I1A3 852.5 25.7 8.1 , ;·5 
14.20 1.69 0.01 .0.04 1. 6 6 .82 .02 1190 852.7 2.5.2 8.5 , , 1 
14.40 1.71· ,Q.02 -0.04 1.69 .81 .01 :194 852.9 24 • ., 8.9 '1 
14.60 1.73 0.02 .0.03 1.72 .80 ,00 1200 853.1 24.2 9.2 j 14.80 1.74 0.03 -0.03 t.73 .79 16.99 1203 853.4 23.7 9.6 
15",00 1.75 0.03 -0.03 1.75 .79 .99 1205 853.6 23.2 10.0 
-j 15.20 1.78 0.04 _0.03 1.1.8 0'79 .98 1206 853.8 22.6 10.4 
15.40 1.82 0.04 _0.03 l.ila .78 .97 1211 854.1 22.1 10.7 ~ 
15.60 1.86 Q .• 05 -0.03 1.88 .77 .96 1216 854.4 21.6 11.1 :~ 
15.80 1.92 0.06 -0.03 1.95 .75 .94 1225 854.6 21,,1 11.5 1 ,,] 
16.00 1.98 0.06 -0,,03 2.02 .72 .92 1235 854.Q 20.6 11.8 1 H>.20 1.97 0.07 .0.03 2.01 .73 .92 1233 855.2 20.0 12.2 1 
16.40 1.9!. 0.07 -U.03 1.95 .75 .94 1226 855.4 19.5 12.6 I 
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Table 3 (cont.) 
1963 53A (Explorer 19) 
MJD _10 6 P 106 P 
s 
106 P t -106 p a log Pe log Ps T 'IT z a -a 
'IT 0 0 'IT -00 (OK) (Ion) (deg) (deg) 
I 
40016.80 1.7'+ 0.09 -0.03 1.~0 -16.80 -16.98 1210 856.0 18.5 13.3 17 .00 1.78 0.09 -0.02 1.85 .78 .97 1217 B56.3 18.0 13.7 ! 17.20 1.78 0.10 -0.02 1.86 .77 .96 1221 856.6 17.4 14.1 17.40 1.ilO 0.11 -0.02 1.88 .76 .9~ 1226 856.9 16.9 14.5 17 .60 1.92 0.11 -0.02 Z.Ol .73 .91 1239 857.3 16.4 14.8 17.80 1.96 0.12 -0.02 2.05 .73 .91 1241 857.6 15.8 15,,2 i 18.00 2.29 0.13 -0.02 2.40 .67 .85 1266 857.Q 15.3 15.6 it 111.20 2.75 0.13 -0.02 2.86 .58 .76 1302 858.2 14.8 16.0 LI 18.40 3.20 0.14 -0.02 3.31 .50 .67 1338 858.6 14.2 16.3 
II 
H 11.l.60 2.36 o .1't -0.02 2.48 .63 .80 1285 858.9 13.7 16.7 ' :~ t..,.-,; .-~ 18.80 2.10 0.15 -0.02 2.23 .68 .B6 1263 8~9.3 13 .1 17 .1 fi ~ 
40019,.00 
-0.02 1251 " 1.96 0.15 2.10 -16.72 -16.89 859.6 12.6 17.5 
« 
fl 19.25 1.73 0.16 -0.02 1.87 .78 .95 1229 860.1 11.9 18.0 
» 
19.50 1.63 0.17 -0.01 1.79 .80 .97 1221 860.5 11.3 18.4 19.75 1.58 0.17 _0,01 1.75 .81 .98 1217 861.0 10.6 18.9 ., \1 20.00 1.52 0.18 -0.01 1.68 .83 -17.00 1211 861.4 9.9 19.4 ~ 20.25 1.51 0.19 -0.01 1.68 .84 .00 1210 86.1.9 9.2 19.8 20.50 1.70 0.20 -0.01 1.89 .78 -16.94 1232 862.~ 8.5 20.3 # 20.75 1.56 0.20 -0.01 1.75 .82 .98 1221 862.9 7.8 20.8 :1 21.00 1.31 0.21 -0.01 1.51 .89 -17.05 1194 863.4 7.1 21.2 J; ~ 21,;25 1.24 0.21 -0.01 1.45 .92 .08 11114 863.9 6.4 21.7 ,', 21.50 1.47 0.22 -0.01 1.69 .86 gOl 1210 864.4 5.7 22.2 i ~ 21.75 1.32 0.23 0.00 1.54 .89 .04 1197 865.0 5.0 22.6 '. r " 22.00 1.02 0.23 O.OU 1.25 .99 .1't 1162 865.5 4.3 23.1 " \l 22.25 0.86 0.24 0.00 1.09 -17.07 .21 1136 866.0 3.6 23.6 ~ 22.50 0.90 0.24 0.00 1.14 .06 .19 1141 866.6 2.9 24.0 f! 22.75 0.93 0.25 0.00 1.18 .05 .18 1,146 867.1 201 24.5 ~': ... ( II 23.00 0.91 0.26 0.00 1.17 .05 .18 1145 867.7 1.4 25.0 ~ f" 23.25 0.90 0.26 0.00 1.17 .06 .19 1145 868.2 0.7 25.4 ~ 23.50 0.93 0.27 0.00 1.21 .05 .17 1149 868.8 360.0 25.9 t.t 23.75 1.07 0.28 0.00 1.35 .00 .12 1168 869.4 359.2 26.4 24.00 1.20 0.28 0.00 1.49 -16.95 .07 1188 869.9 358.5 26.9 " 24.25 1.'.0 0.29 0.01 1.10 .89 .01 1211 870.5 357.7 27.3 .j! 24~50 ) .• 29 0.30 0.01 1.59 .92 .04 1202 871.1 357.0 27.8 ";: 24.75 1.09 0.31 0.01 1.40 .98 .10 1179 871.7 356.2 28.3 " H 25.00 0.94 0.31 0.01 1.26 -17.04 .16 1158 872.3 355.4 2tl.7 25.25 0.84 0.32 0.01 1.17 .08 .19 1146 872.9 354.7 29.2 25.50 0.80 0.33 0.01 1.14 .09 .20 1143 873.5 353.9 29.7 25.75 0.75 0.33 0.01 1.10 .11 .21 1140 874.1 353.1 30.1 26.00 0.88 0.34 0.01 1.23 .06 .16 1160 874.7 352.3 30.6 26.25 0.86 0.34 0.01 1.22 .06 .16 1159 875.3 351.5 31.1 26.50 0.86 0.35 0.01 1.23 .06 .16 1160 876.0 350.1 31.5 26.75 0.84 0.36 0.01 1.21 .07 .17 1157 876.6 349.9 32.0 27. 00 0.72 0.36 0.02 1.10 .12 .21 1143 877 .• 2 349.1 32.5 21.25 0.69 0.37 0.02 1.07 .13 .22 1139 877.8 341:'.3 33.0 . 27.50 0.65 0.38 0.02 1.04 .15 .24 1132 8'78.5 347 .• 5 33.4 l 27.75 0.61 0.38 0.02 1.00 .18 .26 1125 879.1 346.6 33.9 r 2B.OO 0.5B 0.39 O.OZ .98 .18 .27 1123 B 7':.8 345.8 34.3 28.25 0.56 0.39 0.02 .97 .19 .27 1122 880.4 344.9 34,8 'J 28.50 0.54 0.40 (J.02 .96 .21 .28 1119 881.0 344,1 35.3 28.75 0.55 0.40 0.02 .98 .20 .27 1122 g,s 1.7 343.2 35.7 29.00 0.56 0.41 0.02 .99 .20 .• ,26 1125 882.3 342,3 36.2 
. 
29.25 0.63 0.42 0 5 02 1~07 .16 , .. 23 1138 1,'183.0 341.4 36.7 2'1.50 0.70 0.42 0.02 1.14 .13 .,20 1151 883.6 340.5 37.1 29.75 0.57 0.43 0.02 1.02 .17 
.-24 1137 884.3 339.6 37.6 .30.00 0.63 0.43 0.03 1.09 .15 ,,2.1 1147 885.0 338.7 38.0 3Q.25 0.65 0.44 0.03 1.12 .14 .20 1150 885 •. 6 337.7 38.5 30.50 0.59 0.4/, 0.03 1.06 .17 .23 1141 886 •. 3 336.8 38.9 30.75 0.57 0.44 0.03 1.04 .·19 .24 1137 886.9 335.8 39.4 
182 &' , 
,~' 




Table 3 (cont.) 




6 p 106p 
s 10
6 P t -106 p a log Pe log Ps T z 1l' a1l'-a0 6 -$ 11' 0 
(OK) (Ion) (deg) (deg) 
: (I :~ 400.H .OO! 0.55 ·O.'t~ U.l)3 1.03 -17.19 -17.24 ll35 887.6 334.9 39.9 
31.25 0.47 0.45 0.0;) .95 .;23 .28 un 88a ~.2 333.9 40.3 
31.50, 0.38 0.4fl 0.i.l3 .8'7 .28 .32 1108 888.9 332.9 40.8 
:31.75i 0.40 (). ',6 0.03 .89 .2.7 .31 1112 889.6 331.8 4 t.2 
32.. 00 1 0.40 0.,',7 °1. 03 ~90 .~7 .30 1114 890.2 330.8 41.0 
32.25 0.37 C.li7 01' 0 ~ .87 .28 ~32 1109 890.9 329.7 42.1 32.50; 0.33 0.4" 0.U3 .84 .~o .34 1103 891.5 32.8.7 42..5 
32.75 0.30 0.47 0;.03 .81 .32 .35 1098 892.2 32.7.6 43.0 
33.00 0.37 0.48 01.03 88 .28 .31 1112 892.9 326.5 43.4 
· . 33.25, 0.50 0.40 01.04 ~.02 .22 .24 1139 893.5 325.3 43.8 
, ~ 33.50 0.49 0.4& 01.04 i.Ol .22 .25 i137 894.2 324.2 44.3 ~~ ~ 33.75 o .'t9 0.49 0.04 1.0Z .Z2 .24: 1139 894.6 323.0 44.7 
3'1.00 O. 't5 O.'t9 0.04 .98 .24 .26; 1133 895.5 321.8 45.1 
34.25 0.39 0.50 0.01t .93 .27 .281 1124 896.1 320.5 45.6 
3'te 50 0.35 0.50 .. 0,,,0; .89 .29 • 31 ~ 1116 896.8 319.2 46.0 
34.75 0.31 0.50 0;.04 r. 85 .31 .32 i 1110 897.5 317.9 46.4 
r' 35.00 0.~3 O. ~'1 0:.04 .77 .36 .37! 1095 898.1 316.6 46.9 35.25 0.19 0.51 
J 
0;.04 .75 .37 • 38~ 1090 898.7 315.2 47.3 , , 35.50 0.18 0.51 0'.04 .74 .39 .39 1086 899.4 313.8 47.7 I 
35.75 0.16 o.!)? 0.04 .12 .40 .40 1082 900.n 312.4 48.1 
36.00 0.1.6 0.f.l2 0.04' .73 .40 .39' 1085 9DO.7 310.9 48.5 
36.25 0.15 0.53 O.O(~ .72 .40 .40 1083 901.3 309.4 48.9 
.36.50 0.23 0.53 0.04 .80 .36 .35 1101 901.9 307.8 49.3 
36.75 0.29 0.53 0.04 .87 .33 .32 1115 902.6 306.2 49.7 
37.00 0.31 0.53 0'.05 · .89 .31 .30 1121 903.2 304.5 50.1 
37.25 0.31 0.54 o.o~ : .89 .31 .30 1123 903.8 302.8 50.5 
37.50 0~23 0.5" 0.05 .8~ .35 .34 1108 904.4 301.0 50.9 
37.75 0.20 0.5'1 o.o~ 
• .79 .37 .36 1102 905.1 299.2 51.3 3tl.00 0.21 O~55 0.0$ .80 .37 .35 1104 905.7 297.3 51.6 
38.25 0.26 0.% 0.05 .86 .34 .31 t 117 906.3 295.3 52.0 
36.50 0.21 0.55 o.o~ · .81 .36 .34 1108 906.9 293.3 52.3 
3t1.75 0.02 0.55 0.0$ .62 ,It 11: .46 i064 907.5 2.91 •. 2 52.7 
39.00 -0.07 0.55 0.0$ .54 .5~ .52 i041 908.1 289.0 53.0 
39.25 -0.01 0.56 o 05 .60 .50 .47 i059 908.7 2,86.7 53.3 '. , 
t057 39.50 .. 0.02 0.% 0.05 .59 .51 .48 909.3 284.4 53.6 
3~.75 0.00 0.56 0.05 , .60 .50 .4'7 1061 909.9 282.0 53.9 
40.00 0010 0.56 0.05 · .70 .44 .401 1088 910.4 2,79.5 54.2 
40.25, .. 0.12 0.56 O.O!? • '73 .42 .38, 1095 911.0 277.0 54.4 
40.50 0,24 0.56 0.05 ~85 .35 .31 1121 911.6 274.3 54.7 
40.75 O.l? 0.56 0.05 .78 .39 .35 1107 912.~ 271.6 54.9 
41 .. 00 -0.05 0.$6 0.05 ~56 .54 .50 1053 912.7 268.8 55.1 
41.25' -0.11 0.56 0.05 .50 .59 .54 1034 913~2 266.0 55.3 
41.50 -0.11 0.~6 0.05 .:>0 .59 .54: 1034 913.8 263.1 55.5 
41.75 -0.06 ().S6 O.O~ .55 .55 .501 ion 914.3 260.1 5~. i' 
42.00 -0.06, 0.56 0.0$ .55 .55 .50 1053 914.8 257.1 55.8 
42.25 -0.05, 0.56 0.05 .56 .S4 .. 491 1058 915.4 254.0 55.9 
42.50 -0.03 a.S6 Cl.05 .58 .52 .47: i066 915.9 <\50.9 56.0 
42.75 -0.03; Cl.56 0.06 .59 .52 .471 ~(FO 9.16.4 ;::47.7 56.1 
43.00 -0.03: 0.56 0.06 .58 .52 .471 1068 916.Q 244.6 56.1 
43.25 -0.06 0.56 0.06 .56 .54 .49: t063 917.4 • ;::41.5 56.1 43.50 -0.05 0.56 o.o~ .56 .54 • 4S! 063 911.9 438.3 56.1 
43.75 -0.06, 0.56 °1. 06 .55 .55 .lt9~ .. 1060 918.4 <135.2 56.1 
44.00 -0.08 0.56 o.Ob .S4 .55 .50 10to 916.8 232.1 56.0 
44.25 -0.08, 0.% 0.06 I .5,3 .56 .51 1059 919.3 229.1 56.0 
44.50 -0.071 0.56 C.ob ,!'ilt i .56 .50 1060 919.8 226.1 55.9 
44.75 
-0.06: ,0.55 0.06 .55 .55 .49 1063 920.2 223.1 55.8 
45.00 -0.06 0.55 0.06 .55 .55 .49 t065 920.7 220.2 55.7 Ii 
45.25 -0.05 0.55 0 •. 06 .56 .54 .48 1068 921.1 217 .4 55.5 
ItS.50 ... 0.06 0.55 0.06 .55 .55 ,48 1064 921.5 214.7 55.3 
45.75 ·O.Ol> 0.55 0.06 .55 .55 .48 1064 921.Q 212.0 55.2 
.. j 
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Table 3 (cont.) 
1963 53A (E"'1l1orer 19) 
MJD _106 P 106 P 106 P -106i> log p 
s t a e log Ps T z 0- 'IT-0-0 0 -0 'IT 1T 0 
(OK) (klll) (deg) (deg) 
40046.00 -O·Vitt O.5~ 0.06 .57 -17.54 -17.47 1071 922.4 209.4 55.u 
46.25 -0.0;3 0.55 0.06 r:'." .53 .46 1075 922.8 206.9 54.6 .:lb 
46.S0 -0.(l:3 0.55 U.06 .58 .53 .46 1073 923.1 204.6 54.5 
46.75 -0.03 0.55 0.06 .58 .53 .46 1073 923.5 202.2 54.3 
4 T .00 -0.03 Cl.!15 0.06 • ~)7 .54 .47 1069 923.9 199.9 54.0 
,+7.25 -O.CJ2 0.55 0.06 .58 .54 .45 1071 924.3 197.7 53.6 
47.50 0.00 0'.54 0.06 .60 .52 .43 1079 924.f1 195.5 53.5 
47.75 0.04 f).54 0.06 .64 .49 .40 1090 925.0 193.4 53.2 
4b.OO 0.02 0.54 0.06 .62 .50 .41 1086 925.3 191.4 52.9 , r 
48.25 O.O't 0.53 0.06 .63 .50 .40 1088 925.6 ' 189.4 52.6 
4b.50 0.03 0.53 U.06 .b2 .51 .42 10b4 925.9 187.5 52.3 
4b.75 0.02 0.53 0.06 .61 ,,52 .43 1082 926.3 H15.7 51.9 
49.QO O.Ol 0.53 0.06 .59 .53 .44 1075 926.6 183.9 51.6 
49.25 -0.01 0.52 0.06 .57 .55 .45 1,070 926.8 182.2 51.3 
49.50 -0.07 0.52 0.06 .51 .60 .5l. 1050 927.1 180.5 50.9 
49.75 -0.07 0.5l 0.06 .50 .61 .52 1046 927.4 178.9 50.6 
50.00 ··(1.08 0.51 U.l)6 .49 .62 .52 1042 927.6 177 .3 50.2 
50.25 -0.09 0.50 I).U6 .47 .64 .54 1035 927.9 175.7 49.8 
50.50 -0.10 0.50 0.06 .45 .66 .56 1027 '>1.28.1 174.3 49.5 
50.75 0.03 0.49 0.06 .58 .55 .45 1073 928.3 172.8 49.1 
51.00 (l.lS 0.49 0.06 .69 .47 .36 1105 928.6 171.4 48.7 
51.25 0'.27 Q,.48 0.06 .61 .39 •. 28 1134 928.8 170,0 48.3 
51.50 0.2/t 0.47 0.06 .77 .42 .32 1123 928.9 168.7 47.9 
51.75 0.21 0.47 U.05 .74 .44 .34 1115 929.1 167.4 47.6 
52.00 0.11 a .lt6 0.05 .63 .51 ,41 1087 929.3 166.1 47.2 
52.25 0.01 0.46 0.05 .53 .59 .49 1056 929.5 164.9 46.8 
52.50 0.00 0.45 0.05 .50 .62 .52 1045 929.11 163.6 46.4 
52.75 -0.01 0.45 0.05 .50 .62 .52 1046 929.7 162.5 46.0 
53.00 0.00 0.44 0.05 .50 .62 .52 1046 929.9 161.3 45.6 
5.3.25 0.00 0.43 0.05 .49 .63 .53 1041 930.0 160.2 45.1 
53.50 0.02 0.42 0.05 .49 .63 .53 1042 930.1 159.0 44.7 
53.75 0.01 0.42 0.05 .48 .64 .5't 1037 930.2 157.9 44.3 ' .. 
54.UO 0.02 0.41 0.05 .49 .63 .53 1040 930.'3 156.9 43.9 
54.25 0.0'1 O.'tO 0.05 .54 .59 .49 1060 930.3 155.8 43.5 
54.50 0.11 0.39 U.05 .55 .58 .48 1065 930.4 154.8 43.1 
54.75 0.12 0.38 O.O~ .55 .58 .48 1064 930.4 15:-.8 42.'7 
55.00 0.12 0.37 0.05 .54 .59 .49 1059 930.5 152",8 42.2 
55.25 0.l7 0.36 0.05 .58 .56 .46 1071 930.5 151.8 41.8 
55.50 0.20 0.35 0.05 .60 .54 .45 1078 930.5 150.8 41.4 
55.75 0.23 0.33 0.05 .62 .53 .43 1083 930.5 149.8 41.0 
56.00 0.23 0.32 ll.O5 .60 .54 .45 1077 930.5 148.9 40.6 
56.25 0.20 0.30 0,,05 .56 .57 .48 1067 930.5 1.48.0 40.1 t' 56.50 0.18 0.29 0.05 .52 .61 .51 1051 930.4 147.1 39.7 
56.75 0.19 0.27 0.05 .51 .62 .52 1047 930,4 146.2 39.3 
57.00 0.21 0.25 0.05 .51 .61 .52 1047 930.3 145.3 38.9 
57.25 0.22 0.24 O.O~ .51 .62 •. 52 1046 930.3 144.4 38.4 
57.50 0.24 0.22 0.05 ~51 .61 .52 1049 930.2 143.5 38.0 
57.75 0.24 0.2U 0.05 .49 .63 .54 1045 930.1 142.7 37.6 
58.00 0.28 0.18 0.05 .51 .61 .53 1051 930.0 141.8 37.1 
58.25 0.33 0.15 0.05 .53 .60 .51 I 1057 929.9 141.0 36.7 .~~ 
58.50 0.39 0.13 0.05 .56 .57 .49 1067 929.8 140.1 36.3 , 
58.75 0.42 0.10 0.04 .57 .57 .48 1067 929.6 139.3 35.8 j 
59.00 0.48 0.07 0.0'+ .5,9 .55 .46 1070 929.5 138.5 35.4 . j 59.25 0.53 0.03 0.04 .61 •. 54 .45 1075 929.4 13'7.7 35.0 
59.50 0.58 .0.00 0.04 .62 .53 .44 1077 929.2 136.9 34.5 
·i 59.75 0.61 0.00 0.04 .65 .51 .42 1085 929.0 136.1 34.1 • 60.00 0.60 0.00 0.04 .64 .52 .43 10B3 928.9 135,,3 33.7 '1 
60.25 0.59 0.(10 V.04 .63 .52 .4,3 1082 928.7 134.~ .B.l 
60.SQ 0.!>6 0.00 Q.04 .60 .54 .45 1071 928.5 133 •. 8 32.8 
60.7fj 0.55 0.00 U.04 .59 .55 .46 1067 928 ""< 133.0 32 .4 
Q, 184 
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n Table 3 (cont.) 
II 
n 




6 p 106 P 106 Pt -106 p U MJD log p log Ps 
T z a 1f -a0 o -&0 
s a e 1T 
1T • 
II (OK) (Iolt) (deg) (deg) 
~ ii 40061.00 0.55 0.00 \). U4 .!59 ~17.55 -17 .46 1068 928.0 132.2 31.9 
I' 61.25 0.5U G.OO 0.1.14 .~4 .59 .50 1053 927.8 131.5 31.5 ,I 
I' 
.1 61.50 0.49 O.OD 0.04 .53 .59 .51 ! 1050 927.~ 13l).7 31.0 ( 
l' 61.75 0.413 ()~!lU 0.04 •. 52 .60 .52 1046 927.3 130.
0 30.6 
,
~~ 62.00 0.46 O~OQ U.04 .SO .62 .54 1038 927.0 129.2 30.2 
r 
)i 
. it 62.25 0.45 0.001 [Q.04 .48 .63 .55 1029 926.8 128.5 29.7 , 
II 62.50 0.4~ D.OO 0.04 .48 .63 .55 1027 926.5 127.8 29.3 
11 62.75 0. 1_4 0.00 0.03 .48 .63 .55 1025 926.2 127.1 
28.8 
H 
f....- ~ 63.00 0.49 0.00 0.03 .~2 .60 .51 1040 925.9 1
26.3 26.4 
63.25 0.53 O. ~llJ 0.03 .56 .57 .48 1054 925.6 125.6 28.0 
63.50 0.6l 0.00 0.03 .65 .50 .42 1061 925.3 124.9 27
.5 
63.75 0.63 0.00 o.O;? .66 .49 .40 1084 925.0 124.2 27.1 
It 
64 .• 00 0.6!; O.OQ 0.03 .68 .48 .39 1089 924.7 123.5 26.6 
64.25 0.71 0.00 0.03 .74 .44 .35 1104 924.4 122.
8 26.2 
64.50 0.64 0.00 U.03 .67 .48 .40 1086 924.0 122.
1 25.6 
64.75 0.52 0.00 0.03 .55 .57 .49 1049 923.7 12
1.4 25.3 
6~.00 0.52 0.00 0.03 .55 .57 .49 1041i 923., 120.7 
24,9 
65.25 0.51 ( ,00 0,03 .54 ,57 .50 1045 923.0 120.1 24.4 
65.50 0.50 0.00 0.03 .52 .59 .52 1037 922.6 119.4 
24.0 
65.75 0.48 0.00 0.03 .51 .59 .53 1033 922.2 118.
7 23.6 
66.00 0.49 0.00 0.03 .52 .59 .51 1036 921.9 118.0 23.1 
66.25 0.51 0.00 0.03 .53 .58 .51 1039 921.5 117 .3 22.7
 
66.50 0.52 0.00 0,02 .55 .56 .49 1047 921.1 U6.7 22.2 
66,15 0.53 0.00 O~O2 .55 .56 .49 1047 920.7 116.0 21.8 
67.00 0.56 0.00 0.02 .58 .53 .41 1051 920.3 11
5.3 21.4 
67.25 0.56 0.00 0.02 .59 .52 .46 1060 919.9 11
4.7 20.9 
67.50 0.53 0.00 0.02 .55 .55 .49 1046 919.5 11
4.0 20.5 
67.75 0.51 0.00 0.02 .53 .57 .51 1038 919.1 1
13.4 20.0 
68.00 0.48 a.oo 0.02 .50 .59 .53 1025 918.7 112.
7 19.6 
68.25 0.47 0.00 0.02 .49 .60 .54 1021 918.3 
112,1 19.2 
68.50 0.45 0.00 0.02. .47 ,61 .56 1013 917.9 11
1.4 18.1 
68.75 0.41 0.00 0.02 .43 .65 .60 994 917
.4 110.8 IB.3 
69.00 0.44 0.00 0.02 .46 .62 .57 1008 917.0 11
0.1 17.6 
69.25 0.43 0.00 0.02 .45 .63 .58 1004 916.n 109.5 17.4 
69 .• 50 0.44 0.00 0.02.' .46 .61 .57 1008 916.1 
106.9 17.0 
69.75 0.47 0.00 0.02 .49 .59 .54 1020 915.7 10
6.2 16.5 
70.00 0.48 0.00 0.02/ .50 .57 .53 1025 915.3 107.
6 16.1 
70.25 0.50 0.00 0.02 .52 .56 .51 1032 914.6 
106.9 15.1 
70.50 0.50 0.00 0. 021 .52 .55 .51 1031 914.4
 106.3 15.2 
70.75 0.53 0.00 O.OZ .55 .53 .49 1042 913.9 105.7 14.8
 
71.00 0.59 0.00 O.oi .61 .48 .44 1062 913.5 105.1 14.3 
71.25 0.61 0.00 0.02 .63 .46 .42 1066 91
3.() 104.4 13.9 
71.50 0.63 0.00 0.02 .65 .45 .41 1072 912.6 
103.8 13.5 
71.75 0.64 0.00 0.02 .66 .44 .40 1074 912.1 1
03.2 13.0 
72.00 0.66 0.00 0.0~ .67 .43 .39 1077 911.7 102.6 12.6 
72.25 0.65 0.00 0.02 ' .66 .43 .40 1074 911.2 101.9 
12.2 
7Z.50 0.65 0.00 0.02 .67 .43 .39 1076 910.8 10
1.3 11.7 
72.75 0.67 0.00 0.02. .69 .41 .38 1082 910.3 10
0.7 11.3 
73.00 0.66, O.OCl 0.02 .67 .42 .39 1077 909.8 100.1 10.B 
73.25 0.6a' 0.00 0.01 .69 .41 .38 1081 909.4 99.5 
10.4 
73.50 0.68 0.00 0.01 .70 .40 .37 10B3 908.9 98.8 10
.0 
73.75 0.69 0.00 0.01 .70 .39 .36 1084 908.5 98.2 9
.5 
74.00 0.71 0.00 0.01 .7·2 .38 .35 1089 908.0 97.6 9.1 
74.25 0.71 0.00 0.01 .73 .37 .34 1092 907.5 97.0
 B.7 •.. <i; 
74.50 0.73 0.00 0.01 .74 .36 .33 1095 907.1 96.4 8.2 • 
74.75 O. '72 0.00 0.01 .73 .36 .34 1091 906.6 95.8 7.8 
{lit 
75.00 0.71 0.00 0.01 .73 .36 .34 1091 906.1 95.2 7.4 " 
'75.25 0.74 0.00 U.Ol .76 .34 .32. 1100 905.7 94.6 6.9 
,'f, 
75.50 0.78 0.00 0.01 .79 .32 .30 ltv7 905.2 94.0 6.S 
75.75 O.So O.OQ 0.01 .81 .30 .29 1111 904.7 93.4 6.1 t 
185 
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Table 3 (cont. ) 
1963 53A (Explorer 19) 
~ MJD _106 j> 106j> 106 P -106 p s t a log Pe log Ps 'l''IT 
z a. 'IT -0.0 5 -0 'IT 0 
(OK) (kIn) (deg) (deg) 
40076.00 0.62 Cl.nO 0.01 .83 -17.29 -17.28 1115 904.3 
92.8 ~.6 
76.25 0.92 O.Ou 0.01 .94 .23 .22 1137 903.8 
92.2 5.2 
76.50 0.U8 0.00 0.01 .90 .25 .24 1130 90
3.3 91.6 4.8 
76.75 O.U6 O.()O U.Ol .87 .26 .25 1122 
902.q 91.0 4.3 
?? .00 0.78 0.00 u.01 .79 .31 .30 1104 
902.4 90.4 3.9 
17.25 0.72 0 .• 00 O.lll .74 .33 .32 1093 
902.t) 89.8 3.5 
77.50 0.72 0.00 0.01 .74 .33 .32 1093 
901.1) 89.2 3.0 
77.75 0.fl2 0.00 0.01 .83 .27 .27 1113 90
1.0 88.6 2.6 
78.00 0.B.6 0.00 0.01 .tl7 .25 .25 1123 
900.0 88.0 2.2 
,~ ... , 78.25 O.BS (l.OO 0.01 .90 .23 .23 1129 900.1 87.
4 1.7 :t 
78.50 0.fl9 0.00. O.Ol .91 .22 .23 1130 899.
7 86.8 1.3 
78.15 0.89 (l.OO 0.01 .90 •. 23 .23 1127 899.2 86.2 0.9 
79 .. 00 0.93 0.00 0.01 .94 .21 .21 1134 
898.8 85.6 0.4 
79.25 0,94 (l.DO 0.01 .95 .20 .20 1137 898.3 85.0 0.0 
79.50 0.92 0.00 0.01 .93 .20 .21 1133 
897.Q 84.4 -0.4 
79.75 0.91 0.00 0.01 .92 .21 .22 1130 
897.4 83.8 -0.8 
80,00 0.92 0.00 O.lH .94 .20 .21 1133 8
97.0 83.3 -1.3 
80.25 0.94 0.00 0.01 .95 .19 .20 1135 
896.5 82.7 -1.7 
SO.50 0.9't 0,00 0.01 .96 .18 .19 1138 
896.1 82.1 -2.1 
80.75 0.93 0.00 O.Ul .95 .18 .20 1136 895.
7 81.5 -2.6 
81.00 0.94 0.00 1l.Ol .95 .18 .19 1137 895.
2 80.9 -3.0 
81.25 1.02 0.00 0.01 1.03 .14 .16 1151 
894.8 80.3 -3.4 
81.50 1.10 O.ClO U.Ol 1.11 .11 .13 1163 89
4.4 79.7 -3.9 
81.75 1.21 O.Otl 0.01 1.22 .06 .08 
1181 893.9 79.1 -4.3 
82.00 1.33 0.00 0.01 1.34 .00 .03 12
03 893.5 78.6 -4.7 
82.25 1.44 0.00 0.01 1.45 -16.96 -16.99 
1220 893.1 78.0 -5.1 
82.50 1.52 O~OO O.Ol 1.53 .93 .96 l230 892.7 77.4 -5
.6 
82.75 1.54 0.00 0.01 1.!i5 .92 .95 
1233 892.3 76.8 -6.0 
83.00 l.55 0.00 0.01 l.56 .91 .95 123
5 891.Q 76.2 -6.4 
83.25 1.63 0.00 0.01 1.65 .89 .92 
1245 891.5 75.6 -6.8 
83.50 1.63 0.00 0.01 1.65 .8S .92 
1246 891.1 75.1 -7.3 
83.75 1.64 0.00 0.01 1.66 .87 .91 
1248 890.7 74.5 -7.7 
84.00 1.61 0.(10 0.01 1.62 .89 .92 1243 890.3 
73.9 -8.1 
a4.25 1.56 0.00 0.01 1.58 .B9 .93 123
9 889.9 73.3 -8.5 
84.50 1.59 0.00 0.01 1.61 .88 .92 124
2 889.6 72.7 -9.0 
f)4.75 1.62 0.00 0.01 1.63 .87 .91 1244 889.2 72.1
 -9.4 
85.00 !.7", 0.00 0.01 1.76 .83 .87 126
2 888.8 71.6 -9.8 
85.25 1.79 0.00 0.01 1.80 .Bl .86 1267 8
88.5 71.0 -10.2 
85.50 1.70 0.00 0.01 1.71 .84 .89 125
5 888.1 70.4 -10.6 
85.75 1.51 0.00 0.01 1.52 .89 .94 1233 
887.8 69.8 -11.l 
86.00 1.49 0.00 0.01 1.50 .90 .95 1223 
887,4 69.2 -11.5 
86.25 1,40 0.00 0.01 1.42 .92 .97 1216 
887.1 68.7 -11.9 
86.50 1.35 0.00 0.01 1.36 .94 .99 120
7 886.8 68.1 -12.3 
86.75 1.31 0.00 0.01 1.33 .95 -17.00 1202 
886.5 67.5 -12.7 
87.00 1.26 0.00 0.01 1.28 .97 .02 1194 
886.1 66.9 -13.2 
87.25 1.25 0.00 0.01 1.27 .97 .03 1192 
885.8 66.4 -13.6 
87.50 1.24 0.0t) 0.02 1.26 .97 .03 1190 885.5 
65.8 -14.0 
87.75 1.24 0.00 0.02 1.26 .97 .03 1188 
885.3 65.2 -14.4 
88.00 1.24 0.00 0.02 1.26 .98 .03 1186 
885.0 64.6 -14.8 
88.25 1.22 0.00 0.02 1.? 3 .99 .05 118
0 884.7 64.0 -15.2 
88.50 1.20 0.00 (l.02 1.21 .99 .05 1177 884.5 63.5
 -15.7 
88.75 1.19 0.00 0.02 1.20 -17. 00 .05 1175 88
4.2 62.9 -16.1 
89.00 1.16 0.00 0.02. i .1·8 .00 .06 un 884.0 
62.3 -16.5 
89.25 1.15 0.00 0.02 1.17 .00 .06 1170 
883.7 61.7 -16.9 
89.50 1.12 0.00 0.02 1.14 .01 .07 1164 883.5 
61.2 -1.7.3 
89.75 1.12 0.00 0.02 1.14 .01 .07 1163 883.
3 60.6 -17.7 
90.00 1.10 0.00 0.02 1.12 .OZ .08 1159 883.1 60.0 -18.2 
90.25 1.11 0,00 0.02 1.12 .02 .08 1159 88
2.Q 59.4 -18.6 
90.50 1.09 0.00 O.Ul 1.11 .02 .09 1157 882.7 
58.8 -19.0 
90.75 1.11 0.00 0.02 1.13 .01 .08 l160 882.~ 58
.3 -19.4 
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i Table 3 (cont.) 1 
1 
,. 1963 53A (Explorer 19) , 
MJD _10 6 P 106 P lcf Pt 
_
10
6 p log P
e log Ps T z a 1I"-a0 0 -6 
I s a 
11" 11" 0 
i i ! (OK) (kIn) (deg) (deg) 'I 40091.00 1.2U 0.00 o.oz 1.22 ..)16.97 
-17.04 J.l 75 sazoL. 57.7 
-19.8 
I 
91.25 1.22 O.OC! v.02 1.24 
.96 
.(J3 1179 882.2 57.1 
-20.2 
! , 91.50 1.27 0.00 O.oz 1.29 
.94 
.01 1186 882.1 56.5 
-20.7 
j 
91.75 1.3S 0.00 o.oz l.:n 
.92 
-16.99 1195 882.0 55.9 
-21.1 
11 
I 92.00 1.34 0.00 0.02 1.36 .97. .CJ9 1194 881.q 55.4 -21.5 92.25 1.30 0.00 0.02 1.32 .193 -17.00 ll90 881.8 54.8 
-21.9 
92.50 1.26 0.00 0.02 1.28 .'94 
.Oli 1184 881.7 54.2 
-22.3 
92.75 1.20 O.llO 0.02 1.22 
.97 
.03 1172 881.6 53.6 
-22.7 
f! 
93.00 1.12 0.00 0.02 1.15 - i 'I. 00 .06: 1156 881.5 53.0 
-23.1 
~ 
93.25 1.08' 10.00 0.02 1.10 " 
.02 
.08 1148 881.5 52.5 
-23.6 
~ 
• H 93.50 1.03 10 • 0 0 0.03 1.05 .04 
.11 1137 881.~ 51.9 
-24.0 
t~, ' . ~', 
il 93.75 1.00 iO.OO 
. o.o~ 1. 0 2 ! .06 .12 1131 881.4 51.3 
-24.4 
]. 94 .• 00 0.97 0.00 0.03, 1.00 , .06 
.13 1128 881.4 50.7 
-24.8 
d 
" 94.25 0.96 0.00 {J .03. 
.9.8 .07 
.13 1123 881.4 50.1 
-25.2 
" 1: 
94.50 0.94 0.00 0.03, 
.97 
.08 
.14 1120 881.4 49.6 
-25.6 
II 
lj 94.75 0.92 0.00 0.0", 
.95 
.09 
.15 1116 881.5 49~0 
-26.0 
f 95.00 0.91 0.00 0.03 .94 
.09 
.15 1113 881.5 48.4 
-26.4 
if 
95.25 0.92 0.00 0.03 
.95 
.08 




fi '15.50 0.92 0.00 0.03 
.95 .08 
.14 1114 881.7 47.2 
-27.3 ~ 
II 95.75 0.88 O.(lO 0.03 
.91 
.10 
.16 1 1105 681.8 46.6 
-2'7.7 ~ 
h 
~ 96.00 0.84 0.01 0.03 .88 
.12 
.18 1098 881.9 46.1 .. 28.1 ~; . 
96.25 0.131 0.03 (J.Ll;) 
.88 
.12 
.18 1098 882.0 45.5 
-28.5 ,~ 
'[ ~ 96.50 0.79 0.05 0.03 .88 
.12 




96.75 0.78 0.07 0.03 ~88 
.12 
.18 1096 882.3 44.3 
-29.3 
ij 
11 97.00 0.77 0,08 0.04 ~89 
.11 
.17 1098 882.5 43.7 
-29.7 I 
ii 
Il 97.25 0.77 O.lQ 0.04 .90 
.11 




11 97.50 0.77 o.U 0.04 .92 
.10 
.15 1104 882.9 42.5 
-30.5 
,I 
97.75 0.75 O.l~ 0.04 
.91 
.11 
.16 1101 883.1 41.9 
-31.0 ~ 98.00 0.75 0.14 :0.04 .93 .10 
.15 1105 883.3 41.4 
-31.4 
9~.25 0.75 0.15 0.04 0.94 .09 
.14 1107 883.(, 40.8 
-31.8 
~~ 98.50 0.77 0.15 0.04 •. 97 .08 
.13 1112 883.8 40.2 
-32.2 
98.75 0.79 0.16 0.04 1.00 
.06 
.11 1117 884.1 39.6 
-32.6 
99.00 0.81 0.17 0.04 1.02 
.06 
.11 1121 884,4 39.0 
-33.0 \: 
·i 
!i 99.25 0,83 0.18 0.04 1.05 .04 
.09 ,1126 884.7 3B.4 
-33.4 '. ~\ 
/1 
:~ 
II 99.50 1.00 0.19 0.04 1.24 
-16.97 




" 99.75 i..19 0.20 O.Q4 1.43 .~O 
-16.95 1186 885.3 37.2 
-34.2 
h 
~ 40100.00 1.10 0.20 O.Q4 ,1 •. 35 .93 .98 1175 885.7 36.6 
-34,,6 
00.25 1.08 0.21 p.05 1.34 
.93 
.98 1172 886.1 36.0 
-35.0 
.. 00.50 1.03 0.22 0.05 1.29 
.95 
-17.00 1164 886.5 35.4 
-35,,4 
f 
00.75 O.OS 0.23 b.05 1.16 
-17.00 ,05 1143 886.9 34.8 
-35.9 
01.00 0.86 0.23 0.05 1.14 .01 
.05 1138 887.3 34., 
-36.3 
01.25 o.aa 0.24 0.05 1.18 
.00 
.04 1144 887.7 33.6 
-36.7 
01.50 0.92 0.25 0.05 1.21 
-16.:99 .03 1149 888.1 33.0 
-37.1 
01.75 0.96 0.25 0.05 1.26 .,97 
.01 1158 888.6 32.4 
-37.5 
02.00 0.98 0.26 o.o~ :1.29 
.96 .00 116, 889.0 31.8 
-37.9 
02.25 1.00 ~,0.27 U.05 1.32 
.95 
-16.98 1166 889.5 31.2 
-38.3 i 
02.50 1.01 0.27 0,.05 1.34 
.94 
.98 1169 890.0 30.6 
-38.7 
. ~ 
02.75 1.06 0.28 0.05 1.39 
.93 
.96 1176 890.5 30.0 
-39.1 ,~ 
03.00 1.14 0.28 0.05 1.48 
.90 
.93 118B 891.0 29.4 .. 39.5 ~ 1 
03.25 1.10 0.29 0.06 1.44 
.91 
.94 1183 891.5 ,8.7 
-39.9 
i' .1 
03.50 1.01 0.30 0.06 1,36 
.94 
.97 1171 892.0 28.1 
-40.3 " q. 
03.75 0.99 0.30 0.06 1.35 
.94 .97, 1170 892.6 27.5 
-40.1 
04.00 0.98 0.31 0'.06 1.35 
.95 
.97 1168 893 •. 1 26.9 
-41.1 \ : 
04.25 0.95 0.32 0.06 1:.33 
.96 
.98 1164 893.1 26.3 
-41.6 ~ '1 
04.50 0.94 0,32 0 .• 06· 1.32 
.96 
.98 1163 894.2 25.7 
-42.0 
., 
04.75 0.94 0.33 Ll.06 1.33 
.96 
.98 , 1164· 894.8 25.0 
-42.4 1 40105.00 0.98 0.34 0.06 1.38 -16.94 -16.96 1170 895.4 24.4 
-42.8 , ~ 
05.50 1.00 0.35 0.06 1.41 
.94 
.95 1173 896.5 23.1 
-43.6 ~ 
06.00 0.99 0.36 U.07 1.41 
.94 
.95 1172 897.7 21.9 
-44.4 187 
Table 3 (cont.) 
1963 53A (Explorer 19) 




T z a. 1T-a.0 li -0 s t a 1T 1r 0 
~\ 
(OK) (km) (deg) (deg) 
i' 
40106.50 1.07 0.37 0.07 1.51 -16.92 -16.92 1183 898.9 20.6 
-45.2 07.00 1.47 0.30 0.0·, 1.92 .82 
.81 1228 900.2 19.3 -46.0 07.50 1.70 0.39 0.0-, 2.16 .76 .76 1253 901.4 18.0 -46.8 
.... 
.I. 40128.00 0.16 0 .• 60 0.10 .86 '-17.30 -17.1~ 1044 952.5 284.3 -75,4 28.25 0,17 0.60 0.10 .87 .30 .14 1046 953.1 281.6 -75,5 28.50 0.16 0.59 0.10 .86 .30 .15 1044 953.7 278.7 .75.6 28.75 0,16 0.59 0.10 .!i5 .31 .16 1043 954.3 275.8 
-75<16 29.00 0.22 0.59 0.10 .91 ,28 
.13 1057 954.9 272.9 -75.7 29.25 0.22 0.59 0.10 .91 ,28 
.13 1058 955.5 269.9 -75.7 
!'-""oW' 
29.50 0,23 0.59 0.10 ,92 ,27 ,13 1065 956.1 266.5 
-75.7 29 .. 75 0,26 0.59 ll,lO .94 .27 ,12 1069 956,6 263.7 -75,7 
40135.00 0.10 0.56 0.09 .74 -17,38 -17.22 1017 967.4 205,0 
-70,3 ! 35.25 0.07 0.56 0.09 .71 .40 .23 1008 967.8 203.0 
-69.8 
1\ : 
35,50 0.05 0.55 0.09 .69 .42 .24 996 968.2 201.0 
-69,4 35,75 0,04 0.55 0.09 .67 .43 .25 905 968.6 199.1 
-68.9 36.00 0,05 0.55 0.09 .68 .43 .25 990 968.9 197,3 
-68.5 36,25 0.05 0,55 0.09 .69 .42 .24 992 969,3 195.5 -68~Q 36,50 0.06 0.54 0.08 .69 .43 
.24 991 969,fl 193.8 
-67.5 36.75 0.16 0.54 0.08 .78 ,37 
.19 1023 969.9 192.1 -67,0 37.00 0.46 0,54 0.08 1.08 ,24 ,04 1094 970,2 190.5 -66.5 37,25 0,30 0.53 0,08 
.92 ,31 
.11 1056 970.5 188.9 -66,0 37.50 0.15 0.53 0,08 .77 .38 ,19 1019 970.8 187.4 
-65.5 37,75 0,13 0,53 0.08 ,74 
.39 .21 1013 971,1 185~9 
-65.0 3d.00 0.16 0.52 0.08 ,76 .38 .20 1017 971,4 184,5 ... 64~4 38,25 0.16 0.52 0.08 • -'6 .39 ,20 1014 971,6 183.1 
-63.9 38,50 0.10 0.52 0,08 
.69 ,43 ,24 992 971.8 181.8 
-63.4 38,75 0.10 0.51 O.Otl ,70 
.42 ,24 997 972.0 180,4 
-62,8 39,00 0,10 0.51 0,08 
.69 .43 ,24 992 972,2. 179.2 -62.3 39,25 0.11 0.51 0.08 .69 ,43 
.24 991 972,4 177.9 -61,8 39.50 0.13 0.50 0.08 .71 ,42 
.23 999 972.6 176.7 -61,2 39,75 0,12 0.5C! 0,08 
.70 ,42 
.24 1000 972,8 175,5 
-60.7 40,00 0,13 0.50 0.08 ,70 ,42 ,2.5 1003 972,9 174.3 .. 60,1 40,25 0.13 0.49 0,07 .70 .42 ,25 1004 973.0 173,2 
-59.6 40050 0.14 0.'t9 0,07 ,70 
.42 .25 1003 973.1 172,1 
-59.0 40e75 0.16 0.48 0,07 
.72 .41 ,23 1009 973.2 171.0 -58,4 41,00 0.17 0.48 0,07 .72 .41 .23 1008 973,2 169.9 -57,9 41.25 0.39 0.'.7 0,07 
.93 ,31 
.12 1060 973,3 168.8 -57,3 
I'; 
41,50 0,63 0,47 0,07 1,17 .22 .00 1103 973,3 167.8 
-56.7 41.75 0,75 0.47 0.07 1.28 ,18 -16.96 1121 973.3 166,8 
-56,2 42,00 0,96 0,46 0.07 1..49 .12 .90 1151 973,3 165.8 
-55.6 42.25 0,66 0.46 0.07 1,19 ,21 ,99 1104 973,3 164,8 .55,0 42,50 0,45 0.45 0,07 .97 .30 -17.09 10pO 973,2 163,8 
-54,5 42,75 0,37 0.45 0,07 .89 ,34 ,13 1041 973,2 162,9 
-53,9 't3.00 0.27 0,45 0.07 .78 ,39 
.19 1011 973,1 162,0 .. 53,3 43.25 0,26 0,44 0,06 
.77 ,,,0 
.20 1009 973,1 161.0 ",,52,7 43,50 0.23 0.44 0.06 ,73 ,42 
.23 997 973,0 160,1 .. 52.1 43,75 0,20 0.43 0.06 .69 .44 .25 986 972.9 159,2 
-51.6 44,00 0.20 0,43 0.06 .69 .44 ,25 985 972.8 158,3 
-51.0 44,25 0,.1 7 0.42 0.06 ,60S 
.46 ,28 972 972.\',1 157,5 -50,4 :1' 44,50 0.14 0.42 0.06 .62 .48 ,.31 962 972.!l 156.6 
-49.8 _/_f i 44,75 0.15 0.41 0.06 ,62 .48 ,31 962 972.3 155,8 
-49.2 
.oj 45,00 0,16 0.40 0,06 
.62 ,48 
.31 963 972,2 154,9 
-48.6 45,25 0.18 0.40 0.06 ,63 ,47 
.30 968 972,0 154,1 -4B,0 45,50 0.23 0,39 0.06 .68 .44 ,27 985 971.8 153.3 
-47,4 45,75 0,30 0.39 0.06 ,75 ,40 
.22 1006 971.6 152.4 -46,8 46,00 0.33 0,38 0.05 ,76 
.40 ,22 1008 971,3 151.6 -46,3 
188 
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Table 3 (cont.) 
1963 53A (Explorer 19) 
MJD -106 P 106 P lOS ? _lOSp log P log Ps T z a 1T -a0 6 -6 s t a e 1T 1T 0 
(OK) pan) (deg) (deg) 
i' 40146.25 0.32 O.3M O.u~ .75 -17.41 -17.22 1003 971.1 150.8 -45.7 
46.50 0.34 0.31 0.05 .16 .40 .22 1005 970.9 150.0 -45.1 
46.75 0.36 0.36 0.05 .18 .39 .21 1012 970.6 149.3 -44.5 
47.00 0.36 O.3( 0.05 .77 .40 .:0 100'7 970.3 14~.5 -43.9 
47.25 0.38 D.35 U.05 .7a .39 .20 1008 910.0 141.7 -43.3 
47.50 0.39 Q.34 U.05 .78 .39 .20 1007 969.8 147.0 -42.7 
47.75 0.40 0.34 0.05 .78 .39 .21 1010 9.69.5 146.2 -42.1 
48.00 0.41 0.33 0.05 • 19 .38 .21 1015 <)69.1 145.5 ... 41.5 
48.25 0.42 0.32 0.05 .79 .38 .21 1014 968.8 144.7 -40.9 
.f 48.50 0. 1.4 0.31 0.05 .~IO .38 .20 1014 968.5 144.0 -40 • .3 
r~ 48.75 0.46 0.30 0.04 .81 .38 .19 1014 968.2 143.2 -39.1 49.00 0.52 0.30 0.04 .86 .35 .16 1025 967.8 142.5 -39.1 
49 .• 25 0.52 0.29 0.04 ,86 .35 .16 1024 967.5 141.8 -:18.5 
49.50 0.52 0.2U 0.04 .84 .36 .17 1019 967.1 141.1 -37.9 
49.75 0.53 0.27 O.O't .84 .36 .17 1019 966.7 140.3 -37.3 
50.00 0.52 0.26 0.04 .82 .37 .19 1017 966.4 139.6 -36.7 
50.25 0.52 0.26 0.04 .81 .37 .20 1017 966.0 138.9 -36.1 
50.50 0.5U 0.25 0.U4 .78 .39 .22 1008 965.6 138.2 ' -35.5 
50.75 0.50 0.24 0.04 .78 .39 .21 1006 965.2 137.5 -34.9 
51.00 0.51 0.23 0.04 .78 .39 .21 1005 964.8 136.8 -34.3 
51.25 0.54 0.21 0.04 .79 .38 .21 1008 964.4 136.1 -33.7 
51.50 0.56 0.20 0.04 .80 .37 .21 1011 964.0 135.5 -33.1 
51.75 0.58 o .l9 0.03 .80 .38 .20 lOIO 963.6 134.8 -32.5 
52.00 0.59 O.ltl 0.03 .80 .38 .20 1008 963.2 134.1 -31.9 
52.25 0.58 0.16 0.03 .78 .39 .22 1002 962.8 133.4 -31.3 
52.50 0.62 0.15 0.03 .80 .37 .20 1008 962,3 132.7 -30.7 
52.75 0.66 0.13 0.03 .83 .36 .19 1015 961.9 132.1 -30.1 
53.00 0.74 0.12 0,03 .89 .33 .15 1029 961.5 131.4 -29.5 
53.25 0,86 0.10 0.03 1.00 .28 .10 1054 961.0 130.7 -28.9 
53.50 0.98 0.09 0.03 1.10 .24 .06 1076 960.6 130.1 -28.3 
53.75 1.05 0.07 0.03 1.15 .22 .04 1083 960.1 129.4 -27.7 
54.00 1.27 0.05 0.03 1.35 .15 -16.96 1114 959.7 128.7 -27.1 
54.25 1.20 0.03 0.03 1.26 .18 -17.00 1100 959.2 128.1 -26.5 
54.50 1.22 0.02 0.02 1.26 .18 .00 1100 958.1 127.4 
-25.9 
54.75 1.02 o.no U.02 1,04 .26 .08 1059 958.3 126.8 -25.3 
55.00 0.98 0.00 0.02 1.01 ,27 .09 1053 957.8 126.1 -24.7 
55.25 0.99 0.00 0.02 1.01 .27 .09 1053 957.3 125.5 -24.1 
55.50 0.99 0.00 0.02 1.02 ,26 .09 1055 956.9 124.8 -23.5 
55,75 1.00 0.00 0.02 1.02 .26 .09 1055 956.4 124,2 -22.9 
56.00 1.10 0.00 0.02 1.12 .22 .05 1074 955.9 123.6 -22.3 
56.25 1.14 0.00 0.02 1.16 .21 .03 1081 955.5 122.9 -21.7 
56.50 1.17 0.00 0.02 1.19 .19 .02 1086 955.0 122.3 -21.1 ~ 56.75 1.21 0.00 0.02 1.23 .18 .00 1092 954.5 121.6 -20.5 
57.00 1.2:? 0.00 0.02 1.23 .18 .01 1093 954.1 121.0 -19.9 
57.25 1.17 ,0.00 0.02 1.18 .19 .03 1084 953.6 120.4 -1903 
5'7.50 1.~1 0.00 0.02 1.22 .18 .01 1091 953.1 119.7 -18.6 
57.75 1.25 :0,00 0.02 1.26 .16 .00 1097 952.6 119.1 -18.0 
58.00 1.30 . - 0.00 0.01 1.31 .14 -16.9e. 1104 952,1 118.5 -17.4 
58.25 1,37 0.00 0.01 1.39 ,12 .94 1 1116 951.7 117.8 -16.8 
58.50 1.76; O.ou 0.01 1.78 .01 .83, 1163 951.2 117.2 -16.2 
51:1.75 2.32 0.00 0.01 2.33 -16.88 • 701 1214 950.7 116.6 .. 15.6 
59,00 1.98 0,00 0,.01 1.99 .95 • 761 1169 950.2 11(;1.0 -15.0 
59.25 1.57 0.00 0.01 1,58 -17.05 ,87: 1144 949.7 U5.3 -14.4 
59.50 1.22 0.00 0.01 1.24 .16 .98' 1095 949.2 114.7 -13.8 




... ; 60.00 1.69 0.00 0.01 1.70 .01 .84 1157 948.3 113.5 -12.6 ' ~ 
'" 60.Z~ 2.24 0.00 0.01 2 .• 25 -16.89 .71 1209 947.8 112.9 
-12.0 
60 .• 50 2.48 D,Cltl 0.01 2.49 .84 .66 1230 947.3 112.2 -11.5 
60.75 2.92 0.00 0.01 2.92 .75 .57 1265 946.8 111.6 -10.9 
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'1 I Table 3 (cont.) g 1963 53A (Explorer 19) 
N ~ 
:I ; I MJD _106 P 106 P uP 1>t -106 p log p log Ps T z a -a 0 'IT -00 I ~ S a e TT 1T 0 
" 
:t (OK) (km) (deg) (deg) 
, ' ti 
rj 40161.25 1.87 O. (10 0.01 1.88 -16.95 -10.78 1179 945.9 lIO.4 -9.7 
61.50 1.98 0.00 Cl.Ol 1.98 .94 .77 11&4 945. 4 109.8 -9.1 ! ~i ' 61.75 2.68 0.00 (j.Ol 2.68 .79 .62 1244 944.9 109.2 -8.5 
62.00 3.48 0.00 0.01 3.49 .65 .48 1305 944.5 108.6 -7.9 
62.25 2.92 0.00 O.Ul 2.93 .73 .56 127,l 944~O 107.9 -7.3 
62.50 1.67 Q.OO 0.01 1.67 .99 .82 1161 943.5 107.3 -6.7 
62.75 1.50 0.00 0.01 1.50 -17.04 .89 1135 943.1 106.7 -6.1 
63.00 1.41 0.00 U.Ol 1.42 .07 .91 1124 942.6 106.1 -5.5 
63.25 1.51 0.00 0.01 1. ~H .04 .88 1137 942.1 105.5 -4.9 
i,..;-- -. ~ 63.50 1.34 0.00 0.01 1.35 .09 .94 1113 941.7 104.9 -4.3 
63.75 1.35 O. (II) 0.01 1.36 .09 .94 1113 941.2 104.3 -3.7 
64.00 1.37 0.00 Cl.01 1.38 .08 .94 1114 94U.7 103.7 -3.1 
64.25 1.31 0.00 (J.OI 1.32 .10 .96 1105 940.3 103.1 -2.5 
64.50 1.29 0.00 0.01 1.29 .11 .97 1102 939.8 102.5 -1.9 
64.75 1.24 0.00 0.01 1.25 .12 .98 1096 939.4 101.9 -1.'1 
65.00 1.19 0.00 0.01 1.20 .13 -17.00 1088 938.9 101.2 -0.8 
i; 65.25 1.11 0.00 0.01 1.11 .17 .04 1070 938.5 100.6 -0.2 
1 65.50 1.06 0.00 u.Ol 1.07 .18 .06 1061 938.0 100.0 0.', 
65.75 1.07 0.00 0.01 1.08 .18 .06 1063 937.6 99.4 1.0 
66.00 1.08 0.00 0.01 1.09 .17 .05 1065 937.1 98.8 1.6 
66.25 1.12 0.00 U.01 1.12 .16 .04 1071 936.7 98.2 2.2 
66.50 1.12 0.00 u.Ol 1.13 .15 .04 1073 936.3 97.6 2.7 
, l 66.75 1.17 0.00 0.01 1,18 .13 .02 1082 935.8 97 .0 3.3 67.00 1.20 0.00 0.01 1.21 .12 .01 1087 935.4 96,4 3.9 
67.25 1 .. 33 0.00 0.01 1.34 .07 -16.95 1108 935.0 95.S 4.5 
67.50 1.52 0.00 0.01 1.53 .01 .89 1134 934.5 95.2 5,1 
67.75 1.44 0.00 0.01 1.45 .03 .92 1123 934.1 9 /te6 5.7 
.1 68.00 1.36 0.00 0.01 1.37 .06 .95 1112 933.7 94.0 6.3 
68.25 1.27 0.00 0.01 1.28 .08 .99 1099 933.3 93.4 6.8 
68.50 1.34 0.00 0.01 1.35 .06 .96 1109 932.9 92.8 7,.4 
68.75 1.48 0.00 0.01 1.49 .01 .91 1128 932.5 92.2 '8.0 
69.00 1.64 0.00 0.01 1.65 -16.97 .86 1148 932_1 Sl,Cl 8.6 
69.25 1.70 0.00 0.01 1.71 .95 .84 1156 931i ., 91.0 9.2 
69.50 1.67 0.00 0.01 1.68 .95 .84 1154 931.3 90.4 9.7 
69.75 1.60 0,00 0.01 1.62 .96 .86 1147 930,9 89.8 10.3 
70.00 1.59 O.CO 0.01 1.60 .97 .87 1144 930.5 89.2 lO.9 
70.25 1.45 0.00 0.01 1.46 -17.01 .91 1125 930.1 88.f> 11. ~ 
70.50 1.49 0.00 0.01 1.50 .00 .90 1131 929.8 BlhO 12.1 
70.75 1.53 0.00 0.01 1.54 -16.98 .88 1137 929.4 87.4 12,7 
71.00 1.55 0.00 0.01 1.56 .97 .88 1139 929.0 86.8 13.2 
71.25 1.60 0.00 0.01 1.61 .96 .86 1146 928,7 86.2 13.8 
71.50 1.53 0.00 0.01 1.55 .97 .81 1139 928.3 85.6 14,4 
71.75 1.45 0.00 0.02 1.47 -17.00 .90 1128 928.0 85.0 15.0 
72.00 1.43 0.00 0.02 1.45 .00 .91 1124 927.6 84.4 15.6 
72.25 1.40 0.00 0.02 1.42 .01 .92 1120 927.3 83.8 1601 
72.50 1.38 0.00 0.02 1.40 .01 .93 1117 926.9 83.2 16.7 
72.75 1.37 0.00 0.02 1,39 .02 .93 1116 926.6 82.6 17 .3 
73.00 1.38 0.00 0.02 1.40 .01 .93 1117 926.3 82.0 17 .. 9 
73.25 1.39 0.00 0.02 1.41 .01 .93 1119 926.0 81.4 IB.4 
" 73.50 1.39 0,00 0.02 1.41 .01 .93 1118 925.7 80,8 19.0 i ! 
73.75 1.39 0.00 0.02 1.41 .00 .92 1118 925.4 80.2 19.6 -~ 
74.00 1.38 C).OO 0.02 1.40 .00 .92 1117 925.1 79.6 20.2 
·1 
74.25 1.37 0.00 0.02 1.39 .01 .93 1115 924.8 79.0 20.7 
74.50 1.38 0.00 0.02 1.40 .00 .93 1117 924.5 78.4 21.3 
74.75 1.36 0.00 0.02 1.38 .01 .93 1114 924.2 77.7 21.9 
75.00 1.35 0,00 0.02 1,37 .01 .93 1113 923.9 77 .1 22.5 
75.25 1.37 0.00 0.02 1.39 .00 .92 1116 923.7 76.5 23.0 
75.50 1.38 0.00 0.02 1~41 -16.99 .92 1119 923.4 75.9 23.6 
·75.75 1.39 0.00 0,02 1.42 .9S .92 1120 923.2 75.3 24.2 
76.00 1.41 0.00 Q&03 L.«4 .98 .91 1123 922.9 74.7 24.7 
190 
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Table 3 (cont.) 
1963 53A (Explorer 19) 




T z a. 
'IT- a 0 5 'IT- 50 s t a 'IT 
(OK) (kIn) (deg) (deg) I' 40176.25 1.45 O.Ol) U.03 1.47 -If.>o 97 -16.90 11£1 922.7 74.1 25.3 Ii 76.50 1.;"8 () • (ICi 0.03 1.61 .93 .tl6 1145 922.? 73.5 25.9 
r!! 76.75 1.34 0.00 0.03 1.86 .86 • '78 1175 922.2 72.9 26.4 
i( 77.00 1.&3 0.00 v.03 1.86 ,86 • '18 1177 922.0 72.3 27.0 
77.25 1.76 O. fl(J u.03 1.78 .88 .80 1167 921.8 71.7 27.6 
77.50 1.67 0..00 tJ,03 1.70 .90 .82 1157 921,6 71.1 28.1 
77.75 1,78 O. (i() 0.03 1.81 .87 .80 1170 921.4 70,S 28.7 
78.00 1.84 0.00 0.03 1.87 .85 .78 1178 921.2 69.9 29.3 
78.25 1.99 0.00 0.03 2.02 .81 .74 1195 921.1 69.3 29.8 
~ 78.50 1.lJO O.ClO O.O::! 1.83 .85 .78 1176 920.9 68.6 30.4 ~~' 78.75 1.54 O.DO 0.03 1.57 .92 .85 1144 920,7 68,0 30.9 
ct' 79.00 1,53 0.00 0.03 1.56 .92 .85 1143 920.6 67.4 31.5 
79,.25 1. 't9 0.0(l 0.03 1.53 .93 .86 1139 920.4 66.8 32.1 
it 79.50 1.36 0.00 0.03 1.39 .97 .90 1119 920.3 66.2 32.6 
It 79.75 1.27 0,00 0.03 1.30 -17 .00 .93 1106 920.2 65,6 33,2 a 
" 
80.00 1.26 O. (iU 0.03 1.30 .00 .93 1104 920.0 65.0 33.7 {{ 80.25 1.37 0.00 0.03 1.40 -16.97 .90 1118 919,9 64.4 34.3 ,! 
:1 80.50 1.~0 0.00 0,03 1.53 .93 .86 1137 919.8. 63.7 34.8 Ii 80.75 1.81 0.00 0,03 1.85 .84 .77 1178 919.7 63.1 35.4 ': 
" 81.00 1.76 0.00 U.04 1.80 .85 .78 1173 919.6 62.5 36,0 l'l: V' 81.25 1.52 0.00 0.04 1 • .56 .92 .85 1141 919.6 61.9 36.5 
ii, 81.50 1.50 a.oo U.04 1.54 .92 .66 1137 919.5 61.3 37.1 
. , '; }!, 81.75 1.43 0.00 0.04 1.46 .9 /t .88 1126 919.4 60.7 37.6 [; 82.00 1.62 0.00 0.04 1.66 .89 .82 1153 919.4 60.0 38.2 
': I 82.25 1.51 0.00 O.O/t 1.54 .92 .86 1138 919.3 59.4 38.7 
82.50 1.31 0.(10 0.04 1.35 .98 .92 1109 919.3 58.8 39.3 
132.75 1.32 0.00 0.04 1.36 .97 .91 1111 919.3 58,2 39.8 
83.00 1.37 0.00 0.04 1.41 .96 .90 1118 919.2 57.6 40.4 
83.25 1.42 0.00 0.04 1.46 .94 .88 1126 919.2 56.9 40.9 
83.50 1.37 0.00 O.Olt 1.41 .96 .89 1111l 919.2 56.3 41.5 
83.75 1.35 0.00 0.04 1.39 .96 .90 1115 919.2 55.7 42.0 
84.00 1.33 0.00 O.O/t 1.37 .97 .91 1111 919.2 55.1 42.6 
84.25 1.32 0.00 0.04 1.36 .97 .91 1110 919.3 54.4 4301 
84.50 1.37 0.00 0.04 1.41 .95 .90 1117 919.3 53.8 43.7 
84.75 1.41 0.00 0.04 1.45 .94 • !:I 8 1123 919.3 53.2 44.3 
85.00 1.68 0,00 0.04 1 .• 72 .87 .81 1159 919.4 52.5 44.8 
85.25 1.77 O.ClO 0.04 1.81 .8't .78 1170 919.4 51.9 4.5.3 
85.50 1.64 0.00 0.04 1.68 .87 .82 1154 919.5 51.3 45.9 
85.75 1.S8 0.00 0.04 1.62 .89 .83 1146 919.5 50.7 46.4 
86.00 1.56 0.00 0.04 1.60 .90 .84 1144 919.11 50.0 47.0 
86.25 1.51 0.00 0.04 1.55 !91 .85 1137 919.7 49.4 47.5 
86.50 1.42 0.00 0.04 1.46 .93 .88 1124 919.8 48.7 48.1 
86.75 1.35 0.00 0.04 1.39 .96 .89 1113 919.9 48.1 48.6 
87.00 1.4,2 0.00 O.Olt 1.47 .93 .87 1125 920.() 47.5 49,1 
87.25 1.48 0.03 0.04 1.56 .90 .84 il38 920.1 46.8 49.7 
87.50 1.39 0.07 0.04 1.50 .92 .86 1129 920.2 46.2 50.2 
87.75 1.28 0.10 0.04 1.43 .94 .ti8 1118 q;:!0.4 4~.5 50.8 
88.00 1.36 0.13 0.04 1.53 .91 .85 1133 920.5 44.9 51,3 
88.25 1.54 0.15 0.04 1.74 .86 .79 1161 920.6 44.2 51.B 
88.50 1.26 0.113 0.04 1.48 .93 .86 1126 920.8 43.6 52.4 
88.75 1.12 0.20 0.04 1.36 .96 .90 1106 921.(l 43.0 52.9 ~ 89.00 1.06 0.21 0.04 1.32 .97 .91 1099 921.1 42.3 53.5 89.25 1.04 0.23 0.04 1.32 .97 .91 ).099 921.3 41.6 54.0 89.50 1.01 0.25 0.04 1.30 .98 .92 1096 921.5 41.0 54.5 89.75 0.94 0.27 0.05 1.25 -17 .00 .94 10&7 921.7 40.3 55.1 .,. , .-.' 90.00 0.89 0.28 0.05 1.22 .01 .95 10111 921.q 39.7 55.6 i';~' 
90.25 0.87 0.29 0.05 1.21 .01 .95 1081 922.1 39.0 56,1 ~ .j 
90.50 0.ti5 0.31 0.05 1.20 .01 .95 1079 922.3 38.4 56,7 
90.75 0.76 0.32 0.05 1.12 .04 .9a 1061 922.5 37.7 57.2 "I 
91.00 0.86 0.33 0.05 1.24 .00 .94 1084 922,7 :n.o 57.7 j 1 191 
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.t Table 3 (cont.) 
, \1 
'\1 196353A (Explorer 19) ~ i! 
106 P -106i> h _106 i> 106 P H MJD log Pe. log Ps T z (4 rr -(40 
Ii ~Ii 
-I s t a 
1T rr 0 
~ (OK) (kIn) (deg) (deg) II 
" ~I 40191. ,~ 0.90 0.34 V.OS 1.28 -16.99 -16.92 1090 922..9 36.4 5L.3 \ 
. ~ 91.50 1.09 G (,35 0.05 1.49 .92 .b6 1125 923.2 3
,.7 58.6 
" 
91. 7~ 1.36 0.36 v.05 1.77 .85 • '8 1164 
923.4 35.0 59.3 
92.00 1.2't CI.37 0.05 1.65 .88 .til 1148 923
.7 34.3 59.9 
92.25 1.05 0.38 O.O!> 1.48 .92 .b6 1125 9
23.9 33.7 60.4 
92.50 1.03 (\.39 0.05 1.46 .93 .86 1121 924.2 33.0 
60.9 
92.75 0.90 0.40 0.05 1.43 .94 .87 1115 
924.5 32.3 61.5 
93.00 1.03 U.40 O.O!) 1.49 .92 .D5 1124 924.7 31.6 
6~.O 
93.25 1.12 O.itl 0.05 1.59 .89 .tll 1138 
925.0 30.9 62.5 
i\..,-- 93.50 1.12 0.42 (J.OS 1.58 .90 .tl3 1136 925.3 30.2 63.
0 
93.7~ l.ll 0.43. v.05 1.~9 .90 .82 1138 
925.6 29.5 63.6 
94.00 1.07 (1.'.3 0.v5 1.55 .91 .tl3 1131 925.9 28.9 6'
 .. 1 
94 .• 2~ 1.03 0.44 0.05 1.52 .92 .1:14 1126 926
&2 28.2 64.6 
94.50 1. Cll 0.45 0.05 1.51 .92 .1$4 1124 926.5 27.5
 65.2 
94.75 0.99 0.45 0.05 1.50 .92 .85 1122 
926.8 26.7 65.7 
95.00 O.'.IU (,.46 0.05 1.49 .93 ~1:S5 llZl 927.1 26.0 
66.2 
95.25 a.9El 0.47 O.O!> 1.50 892 .135 1122 927
.5 25.3 66.7 
95.50 1.03 0.47 0.05 1.56 .91 .tl3 1131 
927.8 24.6 67.2 
95.75 1.06 o .'t3 O.O~ 1.58 .90 .82 1134 
928.1 23.9 67.8 
96.00 0.88 C ."8 0.05 1.42 .95 .!l7 1108 
928.5 23.2 68.3 
96.25 0.74 0.49 0.05 1.28 .99 .'11 10tll 
928.8 22.4 68.8 
96.50 0.56 0.49 v.OS 1.11 -17 .05 .97 1044 929.2 21.7 
69.3 
I 96.7~ 0.52 C.50 
0.05 1.07 .U7 .99 1036 929.5 21.0 69.8 
97.00 0.47 (J.SO 0.05 1.02 .08 -17 .U1 1024 929.Q 20.3 70.
4 
97.25 0.39 0.51 0.05 .95 .12 .04 100
5 930.3 19.5 70.9 
97.50 0.37 0.51 0.05 .93 .12 .05 100
0 930.6 18.8 71.4 
97.75 0.40 0.51 0.05 .97 .10 .03 101
1 931.0 18.0 71.9 
98.00 0.48 0.52 0.06 1.05 .07 .00 1031 
931.4 17 .3 72.4 
98.25 0.60 0.52 0.06 1.18 .02 -16.94 1061 
931.8 16.5 72.9 
98.50 0.57 0.53 0.06 1.15 .04 .96 105
3 932.2 15.7 73.4 
98.75 0.46 0.53 U.06 1.04 .08 -17 .UO 102
5 932.5 15.0 73.9 
99.00 0.44 0.53 U.06 1.02 .09 .23 1020 932.9 
14.2 74.5 
99.25 0.42 0.53 0.06 1.01 .09 .23 10L
8 933.3 13.4 75.u 
99.50 0.41 0.54 0.06 1~00 .09 .22 1017 93
3.8 12.6 75.5 
99.7':> 0.40 0.54 0.06 1.00 .09 .22 1017
 934.2 11.8 76.0 
40200.00 0.40 0.55 0.06 1.00 .09 .23 
1014 934.6 11.0 76.5 
00.25 0.48 0.55 0.06 1.09 .06 .20 103
5 935.C1 10.2 7'7.0 
00.50 0.47 0.55 0.06 1.06 .07 .21 103
1 93~1.4 9.4 77.5 
00.7~ 0.47 0.55 0.06 1.08 .07 .20 103
2 935.8 8.6 78.0 
01.00 0.44 0.56 U.06 1.06 .07 .:W 1029 936.3 7.8 78.5 
01.25 0.44 0.56 0.06 1.06 .07 .20 1029
 936.7 6.9 79.0 
01.50 0.43 ( .!)6 0.06 1.05 .07 .20 1028 93
7.1 6.1 79.5 
01.75 0.43 u.57 0.06 1.06 .07 .19 103
1 937.6 5.2 80.0 
02.00 0.43 0.57 0.06 1.U6 .-07 .20 102
8 938.0 4.4 80.5 
02.25 0.41 O~57 0.06 1.04 .08 .21 1021 938.4 3.5 
81.0 
02.50 0.39 0.57 0.06 1.03 .09 .21 1020 938.9 2.6 
81.5 
02.75 0.38 0.58 0.06 1.02 .08 .20 1
020 939.3 1.7 82.0 
03.00 0.35 (,.58 0.06 .99 .10 .Zl 1012 ~39.8 0.8 
82.5 
03.2.5 0.33 0.58 0.u6 .97 .11 .22 1
006 940.2 359.9 83.0 
03.5U 0.32 0.58 0.06 .96 .11 .22 100
5 940.7 359.0 83,5 
03.75 0.31 0.58 0.06 .95 .11 .22 1002
 941.2 358.l 83.9 
04.00 0.30 0.58 0.06 .95 .l2 .23 100
0 941.6 357.1 84.4 " j 
0.06 .93 .12 .23 996 942.t 356.2 84.9 
., 
04.25 0.29 0.59 
04.$0 0.26 0.59 U.06 .91 .13 .23 992 942.5 355.2
 85.4 1 
04.75 0.25 0.59 0.06 .90 .13 .24 989 94
3.0 354.2 85.9 
05.00 0.25 0.59 0.06 .89 .14 .24 986 
943.5 353.2 86.3 1 
05.25 0.24 0.59 0.06 .89 .14 .24 985 
943.9 352.2 86.0 ~ 7J 
05.5U 0.23 CJ.59 0.06 .88 .15 .'5 980 944.4 351.2 8".3 "t j 
05.7~ 0.22 O. !J9 U.Oo .87 .15 .25 917 944.
9 350.2 87.7 -, , 
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'i Table 3 (cont.) !i 
II 
t~ 1963 53A (Explorer 19) 
q 
~ ... 
11 MJD -106 P 106p 106 P -106 p log P
e 
log Ps T z (t 11' -(to 13 -6 'i s t a 11' 11' 0 1'1 
II (OK) Qnn) (deg) (deg) il 
Ii 
" 40206.t~5 (J.1l6 .tl8 -17.15 -17.2!) !I 0.23 0.59 978 945.8 34~.0 88.7 
~ ! 06.50 0.24 (1.59 0.06 .&9 .14 .24 982 946.3 346.9 tl9.1 ~ 06.75 0.25 O.S9 0.06 .90 .14 .23 987 946.8 345.8 89.6 
·1 07.00 0.25 (;.59 0.01.> .90 .14 .23 987 947.3 344.7 90.0 I, 
'i 07.25 0.29 ('.59 U.06 .95 .11 .21. 1002 947.0 343.5 90.5 
:! 0-'.50 O.2!) C.59 0.06 .'14 .12 .21 1002 948.2 342.3 90.9 t ... i 07.75 0.27 0.59 0.06 .92 .12 .ll 999 948.7 341.1 91.4 
08.00 0.27 0.59 0.06 .93 .12 .21 1003 949.2 339.9 91.8 
08.25 0.2e.. 0.59 0.0(:' .91 .13 .22 995 949.7 331:1.6 92.3 
~l 06.50 0.2& (>.59 0.06 .93 .12 .21 1000 950.2 337.3 92.7 
11 08.75 0.30 0.59 0.06 .95 .11 .20 10~6 950.6 336.0 93.1 f~ .. ~ 09.0() G.30 ('.59 0.06 .96 .11 .20 1008 951.1 334.6 93.6 
09.25 0.31 0.59 0.06 .96 .11 ~20 1006 9,51.6 333.2 94.0 
09.50 C.30 (i.59 0.06 .95 .12 .20 1003 952.1 331.7 94.4 
09.75 0.30 (1.59 0.06 .95 .12 .2() 1004 952.6 330.2 94.8 
10.00 0.31 0.59 0.06 .95 .12 .20 ID03 953.1 328.7 95.3 
10.25 G.31 0.59 0.06 .96 .11 .20 1008 953.6 327.1 95.7 
10.50 0.33 0.59 u.06 097 .11 .19 1014 954.0 325.5 96.1 
10.75 0.34 0.59 0.06 .99 .10 .18 1021 954.5 323.8 96.5 
.. 11.00 0.36 0.59 0.06 1.01 .09 .17 1028 955.0 322.1 96.8 
11.25 0.35 0.59 0.06 .99 .10 .18 1021 955.5 320.3 97.2 
11.50 0.33 0.59 0.06 .97 .11 .19 1012 956.0 318.5 97.6 
1l.75 0.34 0.58 0.ll6 .98 .11 .19 1015 956.'1 316.6 97.9 
12.00 0.37 0.58 0.05 1.00 .10 .18 1020 9%.9 314.6 98.3 
.. 12.25 0.58 0.58 OeOS 1.21 .02 .10 1076 957.4 312.6 98.6 ii ,~ 12.50 0.36 0.58 0.05 1.00 .11 .L8 1020 957.9 310.5 99.0 eJ 
12.75 0.28 0.58 0.05 .91 .14 .~2 994 958.4 308.4 99.3 
13.00 0.27 0.58 0.05 .90 .15 .22 992 958.B 306.1 99.6 
13.25 0.27 0.57 O.U5 .90 .15 .22 994 959.3 303.8 99.9 
13.50 0.27 o.n (J.05 .89 .15 .22 990 959.8 301.4 100.2 
13.75 0.32 0.57 0.05 .94 .13 .20 1005 96Q.3 298.9 100.4 
14.00 0.42 0.57 0.05 1.04 .09 .16 103'. 960.7 296.4 100.7 
14.25 0.52 0.57 O.OS 1.14 .05 • l,!! 1064 961.2 293.!J 100.9 
40216.50 0.34 0.54 0.u5 .93 -17.1'+ -17 .20 1011 965.3 266.9 102.2 
t6.75 0.37 0.53 0.05 .96 .13 .19 1022 965.8 263.7 102.2 
17.00 0.41 0.53 0.05 .99 dl .17 1031 966.2 260.5 102.2 
17.25 0.42 0.53 (J.05 .99 .12 .la 1031 966.6 257.2 !O2.2 
17.50 0.46 Oe,52 0~04 1.03 .ll .16 1040 967.1 254.0 102.1 
17.75 0.41 Q.52 (J.04 .98 .13 .19 1025 967.5 250.8 102.0 
18.00 0.36 0.52 0.04 .92 .15 .21 1.009 967.9 247.7 101.9 
18.25 0.34 0.51 0.04 .89 .17 .22 1.002 968.4 244.6 101.8 
18.50 0.32 0.51 0.04 .1:17 .18 .23 995 968.8 241.5 101.7 
lS.75 0.31 0.50 0.04 .86 .18 .~4 991 969.2 238.5 101.5 
19.00 0.27 0.50 0.04 .81 .21 .26 974 969.6 235.6 101.3 
19.25 0.24 0.50 tJ.04 .'18 .23 .28 964 970.0 232.7 101.1 
19.50 0.25 0.49 0.04 .78 .23 .28 966 970.5 230.Q 100.9 
19.75 0.38 0.49 0.04 .91 .16 .21 1012 970.9 227.3 100.6 
20.00 0.41 0.48 0.04 .93 .16 .20 1018 971.3 224.6 100.4 
20.25 0.36 C..48 0.04 .88 .18 .23 1003 971.7 222.1 100.1 
-; 20.50 0.33 0.48
1 
(h04 .85 .19 .24 994 972.0 219.6 99.8 
20.75 0.31 0.47 0.04 .82 .21 .26 984 972.4 217.3 99.5 
21.00 0.30 0.471 0.04 .80 •. 22 .21 978 972.8 215.0 99.1 
21 .. 25 0.28 0.46 0.04 .78 .23 .28 970 973.2 212.7 98.8 
21.50 0.25 0.46 U.04 .75 .25 .30 961 973.6 210.6 96.5 .~ ., 
21.75 0.22 0.45 0.03 .71 .28 .32- 946 973.9 208.5 98.1 
i 1 22.00 0.25 0.45 0.03 .73 .27 .31 953 974.3 206.5 97.7 
l 22.25 0.29 0.44 tJ.03 .76 .25 .29 965 974.7 204.5 97.3 
i 22.50 0.27 0.44 0.03 .74 .26 .30 960 975.(1 202.7 97.0. 
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~ Table 3 (cont,) 
h 1963 53A (Explorer 19) I .MJD _106 P 106 P 106 Pt -106 p log P log Ps T l1: a. 1T -0.0 5 'IT- 50 ~ S a e TT ~ (OK) (Ian) (deg) (deg) i! 
-1'7.31 li 40222.75 0.26 0.43 U.03 .73 -17.27 957 975.4 200.ts 96.6 I 23.00 0.25 0.43 0.03 .71 .28 .32 950 97!:1.7 199.1 96.2 23.25 0.26 0.42 0.03 .72 .27 .32 956 976.1 197.4 95.7 \" 1 i 23.50 0.29 (,.42 0.U3 .74 .26 .30 965 976.4 195.7 95.3 I/' 23.75 0.28 0.41 0.03 • 72 .28 .32 958 976.7 194,1 9'109 I. 24.00 0.29 0,.41 0.03 .73 .27 .31 963 977.() 192.6 94.!:1 24.25 0.30 0.40 0.03 .73 .27 .31 964 977.4 191.0 94.0 24.50 0.30 0.39 0.03 .72 .2H • ::12 961 977.7 189,6 93.6 24.75 0.30 0.39 0.03 .71 .29 .32 958 978.0 18&.1 93.1 
. ' ! 25.00 0.32 0.39 0.02 .73 .28 .31 967 978.3 186.7 92.7 ~- 25.25 0.31 0.38 0.02 .71 .29 .33 959 978.6 185.4 92.2 25,,50 0.33 0.37 0.02 .73 .28 .::n 969 978.9 184.0 91,7 25.75 0,32 0.37 0.02 .71 .29 .33 961 979.] 182.7 91.3 26.00 0.33 0.36 U.02 ,71 .29 .33 961 979.4 181.5 90.8 26.25 0.34 0.36 U.02 .72 .29 .32 966 979.7 180.2 90.3 , 26.50 0.37 0.35 0.02 .74 .28 .31 975 979.9 179.0 89.8 if ~ 26.75 0.37 0.34 0.02 .73 .28 ,32 972 980.2 177 ,8 89.4 li 27.00 0.38 0.34 0.02 .74 .28 .31 977 980.5 176.7 80.9 II 27.25 0.313 0.33 0.02 .73 .29 ,32 974 980.7 17!>.5 88.4 " ~ 27.50 0.40 0.32 0.02 • "4 
.28 .32 979 980.9 174.4 87.9 ~1 7.7.75 0.39 0.32 U.02 .'73 .29 .32 975 981.2 173.3 87.4 
I 
I 28.00 0.40 0.31 0.01 .73 .29 .32 976 981.4 172.2 86,9 28.25 0.40 0.30 0.01 .71 .31 .34 968 981.6 171.2 86.4 28.50 0.40 0.30 0.01 .. '71 .31 .34 967 981.8 170.1 85.9 28.75 0.44 0.29 0.01 .75 .29 .32 981 982.0 169.1 8 '" J~ ' .. 29.00 0.43 0.28 0.01 .73 .31 • 34 974 982.2 168.1 84.9 
'" 
29.25 0.43 0.28 0.01 .72 .31 .34 970 982.4 167.1 84.3 29.50 0.43 0.27 0.01 .71 .32 .35 967 982.6 166.1 83.8 29.7~ 0.42 0.27 0.01 .70 .33 .36 965 982.7 165.2 83.3 30.00 0.43 0.26 u.Ol .70 .33 .36 965 982.9 164.2 82.8 30.25 0.41 0.25 0.01 .67 .35 .38 952 983.1 163.3 82,3 30.50 0.38 0.25 0.01 .64 .37 .40 941 983.2 162.3 81 • ., 30.75 0.36 0.24 0.01 .60 .40 .43 926 983.3 161.4 81.2 31.00 0.36 0.23 0.00 .60 .40 .43 927 983.5 160.5 80.7 31.25 0.37 0.23 0.00 .60 .40 .43 927 983.6 159.6 80.2 31.50 0.38 0.22 0.00 .60 .40 .43 929 983.7 158.7 79.6 31.75 0.38 0.21 0.00 .59 .41 .44 925 983.8 157.9 79.1 32.00 0.37 0.21 0.00 .58 .42 .45 921 983,9 157.0 78.6 32.25 0.38 0.20 0.00 .58 .42 .45 924 984.0 156.2 78.0 32.50 0.40 0,19 0.00 .59 .41 .44 929 984.1 155.3 77.5 32.75 0.41 0.18 0.00 .59 .41 .44 929 984.2 154.5 77.0 33.00 0.41 0.16 0.00 .59 .42 .44 929 984.3 153.7 76.4 33.25 0.42 0.17 0.00 .59 .42 .45 930 984.3 152.8 75.9 33.50 0.42 0.16 -0.01 .58 .43 .45 927 984.4 152.0 75.4 33.75 0.44 0.16 -0.01 .59 .42 .45 932 984.4 151.2 74.8 34.00 0.45 0.15 -0.01 .59 .42 .45 934 984.4 150.4 74.3 34.25 0.45 0.14 -0.01 .59 .42 .45 938 984.5 149.6 73,7 34.50 0.46 0.13 -0.01 .59 .42 .4:' 939 984.5 148.8 73.2 34.75 0.46 0.13 -0.01 .57 .44 .46 930 984.5 148.1 72.6 35.00 0.46 0.12 _U.Ol .5', .44 .46 932 984.5 147.3 72.1 35.2!> 0.49 0.11 -O~Ol .59 .42 .45 940 984.5 146,5 71.5 35.50 0.49 0.10 -U.Ol .58 .44 .46 934 984.5 145.8 71.0 35.75 0.49 0.10 -0.01 .5·7 .44 .47 9.i.l2 98411~ 145.0 70.4 36.00 0.49 0.09 -0.01 .56 .45 .4.~ 9.lB 984.4 144.3 69.9 ~ 36.25 0.54 0.08 -0.02 .61 .42 .45 950 984.4 143.5 69.3 36.50 0.51 0.07 -0.02 .56 .46 .49 927 984.3 142.8 68.8 ! 
"'j 36.75 0.54 0.07 -0.02 .59 .43 .46 945 984.3 142.0 68.2 ~ 37.00 0.61 0.06 -0.u2 .65 .39 .42 973 984.2 141.3 67.7 37.25 0.58 0.05 -0.02 .61 .42 .45 956 984.1 140.6 67.1 37.50 0.58 0.04 -0.02 .61 .42 .45 958 984.1 139.8 66.lJ 
194 
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Table 3 (cont.) 
1963 53A (Explorer 19) 
i MJD _106 P 106 p 106 i? _106 p log Pe log Ps T z a. 1T -0.0 0 -0 s t a 'IT 1T 0 
,j (OK) (Ian) (deg) (deg) 
~ 1 
A 402b6.75 O.9lJ (!. flO -0.04 .96 -17.16 -1".31 11SH 945.8 66.5 -1.2 1 67.00 0.97 C.OO -0.04 .93 .17 .33 11~2 945.5 65.9 -1.8 
67.25 1.03 0.00 -0.0.4 .99 .13 .30 1167 945.2 65.3 -2.4 
67.50 1.05 0.00 -0.04 1.01 .12 .29 1172 944.9 64.7 -3.0 ~ 67.7~ 1.06 0.00 -0,0::.1 1.02 .12 .29 1173 944.6 64.1 -3.6 
-j ft· bB.Oll 1.0b (.00 -(1.03 1,05 .10 .28 1179 944.3 63.5 -4.2 
68.2~ 1.13 O.(lO -0.03 1.09 .09 .':6 1186 944.1 62.9 -4.8 !I 
6L.50 1.10 0.00 -v,03 1.07 .09 .27 1182 943.8 62.3 -~,4 
68.15 1.11 (1.00 -0,03 1.08 .09 .26 1183 943.5 61.7 -6.0 
t 69.00 1.11 0.00 -li e 03 1.0& .09 .~6 1182 943.2 61.1 -6.5 ~. 
~ "..-I'" ~ .( 69.25 1.12 (,.00. -0,03 1.09 .09 .25 1183 943.0 60.~ -7.1 r- 69.!)0 1.11 0.00 -U.03 1.08 .09 .26 litll 942.7 59.9 -7.7 
69·.75 1.12 0.00 -1).03 1.09 .08 .25 1183 942.5 59.3 -8.3 
70.00 1.12 0.00 -1I.03 1.10 .08 .25 1185 942.3 ~8.7 -B~9 
70.25 1.13 0.00 -().U3 1.10 .08 .2!) 1185 942.1 58.1 -9 __ 5 
70.50 1.14 0.00 -u.02 1.12 .07 .24 1188 941.8 57.5 -10.1 
70.75 1.2() 0.00 -U.02 1.18 .04 .21 1198 941.6 56.9 -10.7 
71.00 1.22 C.OO -1l.02 1.20 .03 .~l 1202 941.4 56.3 -11.3 
71.2~ 1.29 0.00 -0.02 1.27 .01 .19 1214 941.2 55~7 -11.8 
71.50 1.36 v.Oo -0.02 1.34 -16.98 .16 1225 941.1 55.1 -12./t 
71.75 1.43 0.00 -0.02 1.41 .95 .14 1236 940.9 54.5 -13.0 
72.00 1.63 0.00 -0.02 1.61 .89 .08 1260 940.7 53.9 -13.6 
72.25 1.'79 0.00 -U.02 1. '77 .85 .04 1278 940.6 53.3 -14.2 
72.50 1.92 0.00 -O.Oi 1.91 .81 .01 1293 940.4 ~2.7 -14.8 
72,,75 1.83 0.00 -0. (n 1.82 .83 .U3 1285 940.3 52.1 -15.4 
73.00 1.82 0.00 -u.Ol 1.tiO .$3 .1I3 1284 940.2 51.5 -16.0 
.'f 73.25 1.93 0.00 -0.01 1.92 .&0 .UO 1296 940.1 50.9 -16.6 
73.50 1.98 0.00 -0.01 1.96 .79 -16.99 1301 940.0 50.3 -17 .2 
73.75 1.83 Cl.OO -0.01 1.82 .82 -17.03 1286 939.9 49.6 -17.7 
74.00 1.71 0.00 -U.Ol 1.71 .86 .05 1272 939.8 49.0 -16.3 
74.25 1.87 ('.00 -0.01 1.86 .82 .02 1287 939.8 48.4 -18.9 
'[ 74.50 2.03 0.00 -0.01 2.03 .78 -1b.ti8 1304 939.7 47.8 -19.5 
14.75 2.06 (l.00 0.00 2.05 .77 .97 1309 939.7 47.2 -20.1 
75.00 2.08 0.00 U.OO 2.08 .76 .97 1313 939.7 46.6 -20.7 
15.25 2.23 0.01 C).VO 2.23 .73 .93 1326 939.7 45.9 -21.3 
75.5,0 2.44 0.02 0.00 2.46 .68 .H9 1348 939.7 /t5.3 -21.9 
75.7'5 2.55 0.03 0.00 2.58 .65 .tl7 1358 939.7 44.7 -22.5 
76.00 2.35 0.04 O.Ou 2.39 .69 .90 1343 939.8 44.1 -23.1 
76.2'5 2.20 0.05 0.00 2.25 .71 .92 1331 939.8 43.5 -23.6 
76.50 2.14 0.06 0.00 2.20 .72 .93 1328 939.9 42.H -24.2 
., 
76.75 2.15 0.07 0.00 2.22 .71 .93 1330 940.0 42.2 -24.8 
H 77.00 2.15 (J.07 0.01 2.23 .71 .93 1329 940.1 41.6 -25.4 
a 77.25 2.14 O.OH 0.01 2.23 .71 .93 1330 940.2 40.9 -26.0 
n 77.50 2.0B (;.09 0.01 2.18 .72 .93 1327 940.3 40.3 -26.6 ~ 77.75 2.11 0.10 0.01 2.22 .72 .93 1328 940.5 39.7 -27.2 "-
IT 18.00 2.20 0.11 U.Ol 2.32 .70 .91 1336 940.6 39.0 -27.b fi 78.25 2.32 0.11 0.01 2.44 .67 .88 1341 940.8 38.4 -28.4 U 78.50 2.32 {). 12 0.01 2.45 .66 .86 1351 941.0 37.8 -28.9 ',~ I' d 
l; 78.7!J 2.37 0.13 0.01 2.51 .66 .87 1354 941.2 37.1 -29.5 Ii 79.00 2.39 0.14 (l.01 2.54 .. 66 .87 1354 941.4 36.5 -30.1 
" 0.02 ~84 ~ ! 79.25 2.51 0.15 2.67 .64 1363 941,6 35.8 -30.7 
11 79.50 2.61 0.15 0.02 2.78 .62 .!l3 1372 941.9 35.2 -31.3 ," 
'; ii! 79.15 2.ll5 0.16 U.02 3.03 .58 .78 1390 942.1 34.5 -31.9 
11 80.00 2.53 0,17 0.02 2.12 .62 .!l3 1370 942.4 33.9 -32.5 
" ji 80.2~ 2.14 0.18 0.02 2.34 .69 .90 1337 942.7 33.2 -33.1 
", Ii 80.50 2.08 0.18 0.02 2.28 .71 .91 1330 943.0 32.6 -33.7 -} -
!1 
80.75 2.03 (1.19 !.l.02 2.25 .72 .92 1327 943.3 31.9 -34.2 ill.oo 2.06 (1.20 0.03 2.29 .71 .91 1329 943.7 31.2 -34.8 '1\ " 
81.2!J 1.87 C.21 0.03 2.11 .75 .':;5 1311 944.0 30.6 -35.4 ~l 81.50 1.80 (1.21 0.03 2.04 .78 .97 1301 944.4 29.9 -36,0 197 .,
! 
~ , 
.. - "~ - , --~-~<-- .;~~~', \~~ • ,,~.~ ._-,." .... _-, 
-.< . -·· ... "'~ ............ ·""-~·':'-"~.,..lJ;:::t·.-.:'t·-r~ "~~,,,,...,.....,-.,..,.-,.-n ..... ",C 
, .~' -~~:~'l-"- ~ •.. - . .-'t'-' .~ ~~~: .... -.-. <~''''- .-~- ~.'''''.~ f'> \..(' 
"" .~ ..... ". ",'. ,~ . .., ~.-.~ -.~. -:::.:..::.::.:-.:.+:~-:..';..:..:.~ :. - , 






I Table 3 (cont.) 
\ 
,\ 1963 53A (Explorer 19) 
'I 
MJD _106 p 106 P 106 P _106 p log Pe log Ps T z a. rr-a.0 0 -0 s t a rr rr 0 
(OK) (km) (deg) (deg) 
402!l1.7!:i 1.73 L.22 0.03 1.98 -16.80 -16.98 1293 944.8 29.2 -36.6 
62.00 1.65 0.23 0.03 1.91 .81 -17.00 1288 945.2 28.6 -37.2 
B2.2~ 1..65 0.24 0.03 1.92 .81 .UO 1289 945.6 27.9 -37.8 
82.50 1.61 0.24 0.03 1.89 .82 .01 1283 946.0 27.2 -38.4 
82.75 1.47 0.25 0.03 1. "'6 .86 .04 1266 946.5 26.5 -39.0 
63.00 1.27 Ct .• 26 0.04 1.57 .92 .09 1242 946.9 25.8 -39.5 
83.25 1.16 0.26 U.04 1.46 .95 .12 1227 947.4 25.1 -40.1 
83.50 1.0't 0.27 0.04 1.35 .99 1'-• :> 1210 941.8 24.5 -40.7 
83. ",5 0.83 0.28 0.04 1.15 -17.07 .22 1178 948.3 23.8 -41.3 ~( 
84.00 0.64 0.29 O.O't .96 .15 .30 1142 948.8 23.0 -41.9 
84.25 0.82 C .29. 0.04 1.16 .07 .22 1178 949.3 22.3 -42,5 
8/1.50 0.97 0.30 O.U'I 1.31 .02 .16 1201 949.8 21.6 -43.1 
84·.75 0.99 0.31 u.04 1.34 .01 .15 1205 950.3 20.9 -43.7 
a5.00 1.13 0.32 0.U4 1.49 -16.96 .11 1226 950.8 20.2 -44.2 
85.25 1.21 0.33 0.05 1.59 ,93 .08 1239 951.3 19.5 -44.8 
85.50 0.76 C.3'1 0.05 1.14 -17.08 .23 1173 951.8 18.7 -45.4 
40315.25 0.38 (t.'tO 0.06 .84 -17.35 -l"f .41 1028 1017.1 178.3 -67.8 
15.50 0.36 (,.40 U.06 .82 .35 .42 1022 1017.5 177.3 -67.4 
15.75 O.B (',.39 0.06 .713 .38 .44 1008 1018.0 176.4 -67.0 
16.00 0.32 (t.39 0.06 .77 .38 .44 1004 1018.4 175.5 -66.6 
16.25 ().34 0.3H 0.06 .7& .38 .44 1008 1018.8 174.6 -66.2 
16.50 0.34 O.3H 0.06 .78 .38 .44 1008 1019.1 173.7 -65.8 
16.75 0.32 0.3'7 0.06 • ·'4 .40 .46 994 1019.5 172.8 -65.4 
l7.0(J O.2a 0.37 0.06 .71 .42 .47 983 1019.8 171.9 -65.0 
17.25 0.26 0.36 u.05 .68 .44 .49 968 1020.2 171.1 -64.6 
l7.50 0.27 0.35 0.05 .68 .44 .49 969 1020.5 170.2 -64.2 
17.7~ 0.26 0.35 0.05 .66 .45 .~O 962 1020.7 169.4 -63.8 
18.00 0.2't O.3 ft 0.05 .63 .47 .~2 9't6 1021.0 16S.6 -63.4 
18.25 0.34 0.3'1 0.05 .73 .41 .47 984 1021.3 167.8 -63.0 
18.50 0.60 0.33 0.U5 .99 .28 .33 1071 1021.5 166.9 -62.6 
18.75 0.39 0.22 U.05 .66 .4~ .50 958 1021.7 166.1 -62.2 
19.00 0.37 0.32 G.05 .74 .40 .45 991 1021.9 165.4 -61.7 
19.25 0.14 0.31 0.05 .50 .57 .62 8BO 1022.1 164.6 -61.3 
19.5C! 0.20 (" 31 0.05 .55 .53 .5H 910 1022.3, 163.8 -60.9 
19.75 0.24 0.30 (J.04 .59 .'.9 .54 932 1022.4 163.0 -60.5 
20.0C! 0.27 0.30 0.04 .61 .48 .53 941 1022.6 162.3 -60.1 
20.25 O.3U 0.29 0.04 .63 .47 .52 949 1022.7 161.5 -59.7 
20.50 0.34 0.28 0.04 .66 .45 .50 961 1022.8 160.8 -59.2 
2u.7~ 0.40 0.27 0.04 .72 .41 .46 985 1022.9 160.0 -58.8 
21.0C! 0.50 0.27 0.04 .81 .36 .41 1018 1022.9 159.3 -58.4 ~ 21.25 0.40 0.26 0.04 .70 .42 .47 977 1023.0 158.5 -56.0 
21.50 0.36 U.25 0.04 .65 .45 .50 959 1023.0 157.8 -57.5 
21.75 0.34 (i.25 0.04 .62 .47 .~2 944 1023.0 157.1 -57.1 
22.00 O.3'i· (J. 2 i. U.03 .61 .48 .53 939 1023.0 156.4 -56.7 
22.25 0.39 ('.23 0.03 .66 .45 .50 961 1023.0 155.7 -56.3 
22.50 0.49 0.23 0.03 .'76 .39 .44 1000 1023.0 154.9 -55.8 
22.75 0.48 0.22 tJ.03 .74 .40 .45 993 1022.9 154.2 -55.4 
23.00 0.38 0.21 0.03 .62 .48 .52 944 1022.9 153.5 -55.0 
23.25 0.35 0.21 O.Oj .59 .50 .~4 932 1022.8 152.8 -54.6 
23.50 0.34 (1.20 0.03 .57 .51 .56 923 1022.7 152.2 -54.1 
23.75 0.31 0.19 0.03 • !>3 .54 .~9 901 1022.6 151.5 -53.7 . 
24.00 0.41 0.19 0.0.3 .62 .48 • 53 939 1022.5 150.8 -53.3 ;1.." 
24.25 0.59 G.17 0.02 .79 .38 .43 1004 1022.4 150.1 
-52.8 :\ 
24.50 0.63 0.17 U.02 .62 .36 .41 1017 1022.2 149.4 -52.4 
24.75 0.51 0.17 O.OZ .70 .43 .48 972 1022.0 148.8 -52.0 
25.00 0.60 0.16 0.02 .78 .39 .44 1000 1021.9 148.1 -51.5 
25.25 0.64 0.15 U.02 .81 .37 .43 1008 1021.6 147.4 -51.1 
25.50 0.52- 0.15 O.UZ .69 .44 .49 966 1021.4 146.8 -50.7 
198 
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I Table 3 (cont.) I 1963 53A (Explore17 19) .1· 
I MJD _106 P 106 p 106 Pt _106 p log Pc log Ps Trr z a rr-a0 6 -6 , s a 'II' 0 
6 I (OK) (Ian) (deg) (deg) 
! .. 40;325.75 0.4U 0.14 0,02 .64 -17.4"1 -1'1.52 947 1021.2 14b.l -50.2 ! 2(>.00 C..51 0.13 0.02 .66 .46 .~1 953 1020./1 145.4 -49.8 
II 
26.25 0.63 0.12 0.02 .71 .40 .45 995 1020.7 144.& -49.4 
~(>.50 0.71;, 0.12 0.02 .tl9 .33 .3~ 1036 1.020.4 144.1 -48.9 
26.75 (.70 (,.11 0.01 .82 .37 .43 1013 1020.1 143.5 -48.5 Ii 27.00 (,.67 ('.11 0.U1 .79 .38 .44 1005 1019.8 142.8 -48.1 
J 
27.25 0.64 0.09 0.01 .75 .40 .46 990 1019.5 142.2 -4h6 
27.50 0.63 0.09 0.01 .73 .42 .48 981 1019.1 141.5 -47.2 
\.:/ ~ 21.75 0.64 c..01.l 0.01 .73 .42 .lt8 980 1018.8 140.9 -46.7 , 2blllOO 0.75 0.07 0.01 .83 .37 .43 1016 1018.4 IltO.2 -It6.3 :r ) ! k la.2!;) 0.79 C' .06. 0.01 .1l6 .35 .41 1026 1018.1 139.6 -45.9 I 26.50 0.77 (:.06 0.01 .84 .36 .42 1021 1017.7 139.0 -45.4 
, I, 2&·.75 0.69 0.05 0.01 .75 .41 .47 990 1017.3 138.3 -45.0 
29.()0 0.71 (1.04 0.01 .76 .40 .46 995 1016.9 13".7 -44.5 ~ 29.2!;) (l.80 0.03 O.I)U .84 .36 .32 1023 1016.5 137.1 -44.1 ~ 29.50 (..76 li.03 0.00 .&0 .37 .:ilt 1011 1016.1 136.4 -43.7 29.75 0.5f! (;.02 U.U() .60 .49 .46 936 1015.7 135.8 -43.2 
tl 30.00 0.56 (1.02 U.OU .57 .51 .4t1 924 1015.2 135.2 -42.8 
i1 30.25 0.56 0.01 0,00 .56 .52 .49 920 1014.8 134.6 -42.3 II 30.5U 0.60 0.00 O.OU .60 .48 .lt6 943 1014.3 134.0 -41.9 Ii 30.75 0.61 0.00 O.Ou .61 .47 .45 950 1013.Q 133.3 -41.5 " 
'" It 31.00 0.62 -(,.01 0.00 .61 .48 .45 949 1013.4 132.7 -41..0 1: 
n 31.25 0.65 -0.02 O.Ou .63 .46 .44 957 1012.9 132.1 -40.6 
/ ' Ii 31.50 (J.67 -0.02 
-0.,01 .64 .46 .43 963 1012.5 131.5 -40,1 
1 ~ 31. 7~ (1.68 -0.03 .. Cl.Ol .64 .45 .43 965 1012.r) 130.9 -39,7 H 
I' 32.00 0.70 -0.04 -U.l)l .66 .44 .42 971 1011.5 130.3 -39.3 
H 32.25 0.72 -(l.O't -0.01 .67 .44 .42 973 1011.0 129.6 -38.8 !I 32.5U 0.70 -e.05 -0.01 .63 .4.6 .44 960 1010.5 129.0 -38.4 
~ 32.75 0.70 -(J.OS -0.01 .64 .45 .43 96~ 1009.9 128.4 -3"1.9 q 33.00 0.72 -0.06 .. U.Ol .64 .45 ,43 968 1009.4 127.8 -,37.5 
I, 33.25 0.73 -0.07 -0.01 .65 .45 .43 969 1008.9 127.2 -37.1 11 '. ii 33.50 0.76 -0.07 -0.01 .68 .43 .42 979 1008.4 126.6 -36.6 
~ 33.75 0.83 -0.08 .. 0.01 .74 .40 .38 1002 1007,8 126.0 -36.2 34.00 0.81 -0.08 -0.0, • "11 .41 .40 996 1007.3 125.4 .. 3'5.7 u 34.25 (,.8(; -0.09 -0.U2 .69 .42 .41 991 1006.1 124.8 -35.3 t~ 34.50 0.73 -0.09 -0.02 .62 .46 .45 962 1006.2 124.2 -34.9 1/ 34.75 O. "l4 -(1.10 -0.02 .b2 .46 .45 964 1005.6 123.6 -34.4 il , 
\- 35.00 0.75 -0.11 -0.02 .62 .46 .45 964 1005.1 123.0 -34.0 L 
" 
35.25 O.aO -0.11 _0.02 .68 .42 .42 988 1004.5 122.4 -33.5 
·i 
35.50 0.76 -0.11 -0.02 .63 .46 .45 967 1004.0 121.8 .. 33.1 
35.75 0.75 -(J.12 -0.02 .61 .47 .46 962 1003.4 121.2 -32.6 
36.00 0.82 -0.12 -0.0" .btl .42 .41 993 1002.8 120.6 -32.2 
i ~ 36.25 0.86 -0.12 -0.U2 .71 .41 .40 1003 1002.3 120.0 -31.8 u 
f~ 36.50 0.81 -tl.13 -0.02 .66 .44 .43 983 1001.7 119.4 -31.3 
ri 36.75 C.7" -(;.13 -0.02 .62 ./tP .46 970 1001.1 118.8 -30.9 37.00 0.77 -0.13 -0.03 .61 .47 .46 967 loOO.~ 118.2 -30.4 
l: 37.2~ C.77 -0.13 -u •. U3 .61 .46 .46 968 999.Q 117.6 -30.0 
Ii 37.50 0.77 -0.14 -0.03 .61 .46 .lt6 971 999.4 117.0 -29.5 
E( 37.75 C.73 -(,.14 -0.03 .56 .50 .~O 949 998.8 116.4 -29.1 
f: 36.00 0.74 -LI.14 -0.03 .58 .49 .49 956 998.2 115.8 -28.6 
if 38.25 0.78 -0.14 -O.O:! .61 .47 .47 968 997.6 115.2 -28.2 
., 38.50 0.130 -(J.14 -0.03 .63 .45 .46 978 997.0 114.6 -27.8 
L 38.75 0.82 -0.14 -0.03 .65 .44 .44 990 996.4 114.0 -27 .. 3 !' (; 39.00 0.88 -(, .13 -0,03 .71 .40 .40 1016 995.9 113.4 -26.9 , 1,; 39,25 1.01 -v.13 -0,03 .84 .33 .34 1058 995.3 112.8 -26.4 i ~ n ]) 39.50 1.07 -0.13 -0.03 .91 .3.0 .:H 1075 994.7 112.2 -26.0 i!: t: ~< 39.7!;) 1.05 -0.12 -0.03 .89 .31 .32 1070 994.1 111.7 -25.5 
40.00 1.00 .0.11 -0.03 .b5 .32 .~4 1062 993.5 111. L -25.1 
!,. 
40.2!> 0.85 -0.11 -0.04 .70 .40 .41 1016 992.9 110.5 -24.6 
40.50 tJ.B2 -(1.09 -0,04 .69 .40 .42 1015 992.3 109.9 -24.2 
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Ii I Table 3 (cont.) ! 
I' 1963 53A (Explorer 19) I 
! 
>II 
_IOG p lO6p 106 P -106 i> \ ].I4JD log P
e 
log Ps T 6 -5 z a -a s t a tr tr 0 tr 0 
(OK) (km) (deg) (deg) 
4CJ355.00 1.62 C.OO -(). 05 1.51 -16.97 -11 .O~ 1261 964.6 75.5 1.5 
55.20 1.76 0.00 -lJ.OS 1.71 .93 .05 1279 964.4 75.0 1.8 
55.40 1.63 C'.OO -0.05 1.513 .96 .08 1264 964.2 74.5 2.2 
"-
55.6(; 1.41 p.(.(J -o.u, 1.36 -17.03 .15 1234 964.0 74.0 2.6 i 55.80 1.44 ( .00 -0.05 1.39 .02 • !4 1238 963.8 73.5 2.9 . 
~(,.OO 1~9!) ('.00 ~O.()5 l.89 . -16.88 .01 1299 963.7 73.1 3.3 
i' ~6.20 2.63 0.00 -O.uS 2.58 .73 -16.a6 1366 963.? 72.6 3.6 
i i 56.40 2.57 (1.00 -U.05 ~ .52 .74 .tl1 1363 963.4 72.1 4.u 
~-: - I 56.60 2.12 v.DO -V.O~ 2.01 .82 .95 1327 963.2 71.6 4.3 .1 ~ t~ ! 56.80 1.97 0.00 -0.05 1.92 .84 .9tl 1317 963.1 71.1 4.7 
! 57.00 1.81 U. () O. -U.05 1.76 .88 -l"/.02 1301 962.9 70.6 5.0 
1 57.20 1.65 (I. 00 .0.05 1.60 .93 .06 1281 962.8 70.1 !:>.4 
I 57·.40 1.44 (.1.00 -0.05 1.39 -11.00 .13 1254 962.7 69.6 5.7 
I 57.60 1.3b 0.00 -0.05 1.34 .02 .15 1245 962.6 69.1 6.1 
. ! 57.80 0.99 V.OO -lI.O:> .94 .18 .31 1176 962.5 68.1 6.4 [,~ 58.00 1.16 (1.00 -ll.O, 1.12 .11 .24 1204 962.4 68.2 6.8 ,. 
58.20 1.27 c.OO -v.05 1.23 .07 .20 1223 962.3 67.7 7~1 
1 58.4U 1.37 0.00 .0.05 1.32 .04 .17 1238 962.2 67.2 7., 
58.60 1.25 0.00 -(J.05 1.20 .08 .21 1220 962..2 66.1 7.8 
.. 
58.80 1.10 (1.00 .O.O!l 1.05 .14 .27 1194 962.1 66.2 8.2 
59.00 1.00 G.OO .0.05 .96 .18 .31 1177 962.0 65.7 8.~ 
59.20 1.20 ('.00 -(J.OS 1.16 .09 "t 1216 962.0 65.2 8.9 
,I 59.40 1.35 (1.00 -(1.05 1.31 .04 .17 1241 962.0 64.7 9.2 
59.60 1.29 (.I.00 -v.U5 1.25 .06 .19 1232 961.9 64.2 9.6 
59.8(; 1.32 (1.00 .0.05 1.27 .05 .18 1236 961.9 63.7 10.0 
, I 60.00 1.32 0.00 -0.04 1.27 .05 .18 1239 961.9 63.2 10.3 
.~' i 60.20 1.16 0.00 -0.04 1.12 .10 ."3 1217 961.9 62.7 10.7 60.40 1.07 C.OO .0.04 1.02 .15 .2{! 1196 961.9 62.2 ll.O 
~ ! 60.60 1.20 0,00 -0.04 1.16 .10 .22 1219 961.9 61.7 11.4 
60.80 1.23 G.OO -L· .04 1.19 .08 .21 1225 962.0 61.2 11.7 
61.00 1.26 0.00 -0.04 1.24 .06 .19 1234 962.0 60.7 12,1 
4C361.25 1.28 0.00 -0.04 1.24 -17,07 -17.20 .1233 962.1 60.0 12.5 
61.50 1.25 -0.01 .U.\)4 1.20 .08 .21 1227 962.1 59.4 12.9 
61.7; 1.22 -(,.02 .0.04 1.15 .11 .23 1219 962.2 58.& 13.4 
62.00 1.21 -(1.03 -0.04 1.14 .11 .23 1218 962.3 58.1 13.8 
62.25 1.3(J -(,.03 -0.04 1e22 008 .'W 1233 962.4 57.;, 14.3 
62.50 1.22 -0.03 -U.04 1.15 .10 .23 1224 962.5 56.9 14.7 
62.75 1.15 -0,04 -U.04 1.10 .12 .25 1218 962.1 56.2 15.1 
63.00 1.15 -0.04 .0.04 1.07 .13 .26 1213 962.8 55.6 15.6 
63.2; 1.10 _(1.04 -0.04 1.02 ,IS .28 1204 962.9 54.9 16.0 
63.50 1.13 -0.04 -0.04 1.05 .14 .,7 1211 963.1 54.3 16.5 
63.15 1.12 ·0.04 -0.03 1.05 .13 .26 1215 963.3 53.6 16.9 
64.00 1.13 -0.03 -0.03 1.06 .13 .26 1217 963.4 53.0 11.3 
64.25 1.10 -0.03 .. (j.03 1.03 .15 .27 1211 963.6 52.3 17.8 
\J 
64.50 1.06 -(I. 03 -0.03 1.00 .16 .29 1208 963.8 51.7 18.2 
" 
6 it.75 1.05 -(,.03 -0.03 .99 .16 .29 1208 964.0 Sl.O 18.7 
fl 65.00 1.01 -C.02 -u.03 .96 .18 .:;0 1203 964.2 50.3 19.1 
ti 65.25 1.00 -0.02 .0.03 .95 .18 .31 1200 964.4 49.7 19.~ 
fi 65.50 0.97 -0.01 -0.03 .93 .19 .32 1197 964.6 49.0 20.0 1I 65.75 0.94 .0.01 -V.03 .90 .21 .33 1192 964.8 48.3 20.4 II 
.1" if 66.00 0.93 0,00 -U.03 .90 .21 .33 1192 965.0 47.7 20.9 II 
t1 66.25 0.92 (l.OO -0.03 .8'9 .21 .34 1192 965.3 47.0 21.3 L 
" 66 •. 50 C'.90 0.01 .0.03 .ti8 .23 .~O 1188. 965.5 46.3 21.1 (1 H 66.7.5 0.8.0 0,01 -0.03 .86 .24 .51 1181 965.7 45.6 22.2 j" , L 
i'f 61.00 (j.8? C.02 .0.03 .86 .24 .51 1182 966.n 44.9 22.6 ~ 11 67.25 0.85 0.02 .0.02 .85 .25 .52 lUll 966.2 44.3 J .. ~ 2300 " 
:j 67.50 0.135 0.03 -0,02 .ti5 .25 • ~2 1180 966.5 43.6 23.5 t: 61.75 0.04 0.03 -0.02 .85 ,26 .52 1180 966.8 42.9 23.9 -, -, 
rj 68.00 b.81 (). (;4 -tJ.02 .83 .27 .53 1175 961.0 42.2 24.4 h 
n 201 ~i , 
-t 
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1963 53A (Explorer 19) 





} 40368.25 G.7,} (l.OS -0.u2 .&2 
68.50 0.77 (;.05 -O.u2 .80 
I; 66.75 0.73 0.06 -0.02 .77 
69.00 0.70 t • en -0.02 .75 
69.25 (J.68 r.07 -0.02 .73 
69.50 0.67 O.Oil -O.Ut! .74 
69.75 0.65 0.09 -O.Ot! .72 
70.00 0.63 [1.09 -(1.02 .71 
70.25 0.61 0.10 -0.01 .10 
70.50 0.61 (,.11 -v.Ol .10 
70.75 C.58 0.11 -0.01 .68 
71.00 0.57 (,.12 _O.ul .68 
71.25 0.56 0.13 -0.01 .67 
71.50 0.58 0.14 -0.01 .70 
71.75 0.63 0.14 -0.01 .76 
72.00 0.60 0.15 -0.01 .74 
ii 72.25 0.48 (1.16 -0.01 .63 72.50 0.42 0.16 -v.Dl .58 72.75 0.41 (, .17 -0.01 .57 
73.00 0.3/, (\.18 -0.01 .51 
73.25 0.33 0.18 0.00 .51 
73.50 0.30 0.19 0.00 .49 
73.75 0.31 0.19 0.00 .50 
74.00 0.32 (1.20 0.00 .52 
74.25 0.31 0.21 0.00 .52 
; I! 74.50 0.33 0.21 0.00 .54 
, I 74.75 0.33 0.22 0.00 .55 
, I 75.00 0.34 0.23 0.00 .57 75.25 0.36 0.23 D.OO .~9 75.50 0.36 0.24 O.UO .60 75.75 C'.36 0.24 (J.01 .61 
i i 76.00 0.38 0.25 0.01 .64 76.25 0.39 0.26 0.01 .66 I 76.50 0.40 0~26 0.01 .67 76.75 0.41 0.27 0.01 .68 
« 77.00 0.43 0.27 0.01 .72 ! 77.25 0.44 0.28 0.01 .73 
. I 77.50 0.48 0.29 0.01 .78 I 77.75 0.50 0.29 0.01 .81 , 
·78.00 0.54 0.30 0.01 .8S 
78.25 0.57 0.30 0.01 .89 
78.50 0.59 0.31 0.01 .92 
78.75 0.63 0.32 0.01 .96 
79.00 0.6S 0.32 O.Ol .99 
79.25 0.66 0.33 0.02 1.03 
79.50 0.70 0.34 0.02 1.06 
79.75 (,.71 0.34 0.02 1.07 
80.00 0.74 0.35 0.02 1.11 
80.25 0.77 0.35 0.02 1.14 
80.50 0.79 C .. j6 0.02 1.17 
80.75 0.78 C.36 0.02 1.16 
81.00 0.75 0.37 0.02 1.14 
81.25 u.73 0.37 0.02 1.13 
81.50 0.62 0.38 0.02 1.2l 
81.75 0.96 0.38 0.02 1.36 
82 .. 00 (;.9't 0.39 0.02 1.35 
82.25 G.73 0.39 0.03 1.14 
82.S0 0.72 0.39 0.03 1.13 
82..75 O.7U 0.40 0.03 1.13 
83.00 0.69 0.40 0.03 1.12 






































































z a. 1T -0.0 0 -0 1T 0 
(OK) (kIn) (deg) (deg) 
1173 967.3 41.5 24.~ 
1161.1 967.6 40.8 25.2 
1162 967.9 40.1 25.7 
1158 968.2 39.4 26.1 
1154 968.5 38.6 26.6 
1158 968.8 37.9 27.0 
1154 969.1· 37.2 27.4 
1149 969.4 36,5 2.7.9 
1144 9b9.7 35.7 28.3 
1143 970.1 35.0 2B.t! 
1138 970.4 3 Ito 3 29.2 
1138 970.7 33.5 29.6 
1135 971.0 32.8 30.1 
1143 971.4 32.0 30.5 
1159 971.7 31.2 31.0 
1154 972.1 30.5 31.4 
1123 972.4 29 .. 7 31.8 
1107 972.8 28.9 32.3 
1103 973.1 28.1 . 32.°, 
1081 973.5 27.3 33.2 
1081 973.9 26.5 33.6 
1073 974.3 25.7 34.0 
1078 974.6 24.9 34.5 
10B7 975.0 24.1 34.9 
1087 975.4 23.2- 35.3 
l095 975.8 22.4 35.8 
1099 976.2 21.5 36.2 
1107 976.6 20.7 36.6 
1115 977.0 19.6 37.1 
1119 977.4 18.9 :n.5 
1123 977.8 18.0 38.0 
1132 978.3 17.1 38.4 
1138 978.7 16.2 38.8 
1142 979.1 15.3 39.2 
1145 979.5 14.3 39.7 
1157 980.0 13.4 40 •. 1 
1160 980.4 12.4 40.5 
1174 980.9 11.4 41.0 
1.181 981.3 10.4 41.4 
1191 98108 9.4 41.8 
1200 982.2 8.4 42.2 
1206 982.7 7.3 42.7 
1215 983.2- 6.2 43.1 
1222 983.6 5.2 43.5 
1231 984.1 4.0 43.9 
1238 984.6 2.9 44.5 
1242 985.0 1.8 44.7 
1249 98~.5 0.6 45.1 
1254 986 .• 0 359.4 45~5 
1263 986.5 358.1 45.9 
1263 987.() 356.9 46.4 
1262 987.5 ,355.6 46.7 
1261 968.0 354.3 47.1 
1272 988.4 352.9 47.5 
1294 988.9 351.5 47.9 
1297 989.4 350.1 48.3 
1267 989.9 348.6 48.7 
1263 990.4- 347.1 49.1 
1262 990.9 345.6 49.4 
1259 991.4 344.0 49.t! 
'j J '='''-~~~~~''':::::::;=;::~'"'--~-",==-~~-' 
!"'. 























































































































































0. 4 1 
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Table 3 (cont.) \11;' ;); 
~, I :~ 1963 53A (Explorer 19) ~ MJD _106 P 106p 1(/3 Pt - l06 p log Pe log Ps T z a 1T -a0 0 -0 s a '1T 1T 0 (OK) (Ian) (deg) (deg) 
~ \\ 40455.00 0.42 (;. CO 0.03 .46 -17.50 -17,55 1054 1018.1 48.9 -51.7 
~ 55.2~ 0.43 (1.00 0.03 .46 .50 .~5 1054 1018.4 48.2 -58.2 ~5.50 0.45 C.CO (J.03 .48 .47 ,~3 1061 1018.13 47.5 -58.6 
I 
' ,,~5. 75 0.45 {).OO 0.03 .49 .47 .52 1071 1019.2 46.8 -59.0 I. 50,,00 0.45 G.OO 114'u3 .48 .48 ,~3 1062 1019.6 46.1 -59.4 
56 .. ,25 0.'1& 0.00 0.04 .52 .45 .. 50 10lH 1020.0 45.4 -59.8 
5(,.50 (1.49 (;.00 0.04 .5:3, .45 .50 1085 1020.4 44.7 -60.2 
!J6.75 0.49 li.CO (.1 .04 .52 ,45 .50 1079 1020.7 44.0 -60.6 
U 5"(.00 0.51 0.Ol1 0.04 .55 .43 .48 1095 1021.1 43.3 -61.1 57,2!J (;.54 0.00 u.u4 .58 .41 .46 1109 1021.5 42.6 -61.5 
: ! 57.5Q ['.53 ().OO , 0.04 .~7 ,41 .46 1104 1021.q 41.8 -61.9 ! 
I 57.75 '1.54 C.OO u.v't .58 .41 ,46 1108 1022.3 41.1 -62.3 I 5(1.00 (,.55 0.00 0.04 .59 .40 .45 1111 1022.7 40.4 -62.7 
, , 58.25 li.55 (l.DO 0.04 .59 .40 .45 1109 1023.1 39.6 -63.1 " 
I 56.50 0.54 (J.DO 0.04 .58 .41 ,46 1106 1023.5 31i.9 -63.5 56.75 0.53 (1.00 0.04 .56 .41 .45 1108 1023.9 38.1 -63.9 j 59.00 0.55 (1.02 0.04 .62 .38 .43 1125 102'h3 37.4 -64.~ 
~ 59.25 G.55 G.06 0.04 .65 .36 .ttl 1136 1024.7 36.6 -64.7 j 59.50 0.57 0.09 0.04 .70 .34 .39 1150 1025.1 35.8 -65.1 59.75 0.5!.i 0.12 0.05 .75 .32 .36 1164 1025.5 35.0 -65.5 
i j 60.00 0.59 0.15 0.05 .78 .30 .35 1174 1025.Q 34,3 -66.0 
j 60.25 0.59 0.17 0.05 .81 .29 .34 1181 1026.3 33.5 -66.4 
<;;\ 60,50 0.53 0.19 u •. O!:l .77 .31 .36 1166 1026.7 32.7 -66.8 60.7~ 0.50 0.21 (J.llS .75 .32 ,37 1161 1027.1 31.8 -67.2 
I 61.00 0.48 0.23 O.O!l .76 .31 .35 1167 1027.5 31.0 -67.6 f~ ;t 61,25 0.48 0.24 0.05 .77 .31 .35 1169 1027.Q 30.2 -68.0 :,< , 
'I 61.50 0.47 0.25 0.05 .77 ,31 ,35 1169 1028.3 29.3 -68.4 
I 61.75 0.47 0.26 0.05 • ·,8 .30 .34 1172 1028,7 28.5 -68.13 ( 62.00 0.46 C.27 0.05 .79 .30 .34 1174 1029.1 27.6 -69.2 
62.25 0.46 0.28 0.05 .80 .29 .33 1178 1029.5 26.8 -69.5 
62.50 0.45 0.29 0.05 .79 .30 .34 11"74 1029.Q 25.9 -69.9 
62.75 0.44 0.30 0.05 .79 .30 .34 1173 1030.3 25.0 -70.3 
63.00 0.44 0.31 0.05 .8Q .30 •. 33 1175 1030.7 24.1 -70.7 
63.25 0.42 0.32 0.05 .79 .30 .34 1173 1,031.l 23.1 -71.1 
63.50 0.41 0.32 0.06 .79 .31 .;;4 1171 1031.5 22.2 -71.5 
63.15 0.43 0.33 0.06 .131 .30 .:n 1175 1031.9 21.2 -71.9 
64.00 0.43 0.33 0.06 .82 .29 .33 1178 1032.3 20.3 -72.3 
64.25 0.41 0.34 v.06 .81 .30 .33 1176 1032.8 19,3 -72.7 
64.50 0.42. 0.35 0 .• 06 .82 .30 .33 1178 1033.2 la.3 -73.0 
64.75 0.40 0.35 0.06 .tll .30 .33 1173 1033.6 17.2 -73.4 
65.00 0.40 o.a6 0.06 .81 .30 .33, 1174 1034.0 16.2 -73.8 li 65.25 0.37 0.37 0.06 .80 .31 .34 1170 1034.4 15.1 -74.2 
65.50 0.35 0.38 0.06 .79 .32 .34 1167 1034.8 14.0 -74.6 
65.75 0.35 0.38 0.06 .79 .31 .34 1169 1035.2 12.9 -74.9 
66 .• 00 0.32 0.38 O.U6 .76 .. 33 .35 1159 1035.6 11.8 -75.3 
66.25 0.29 0.38 0.06 .74 .34 .37 1151 1036.1 10.6 -75.7 
66.50 0.29 0.39 0.06 .74 .34 .37 1151 1036.5 9.4 -76.0 
66.75 0.26 0.39 0.06 .71 .36, .39 1139 1036.9 8.2 -76.4 
67.00 0.27 0.40 0.06 .73 .35 .37 1147 1037.3 7.0 -76.7 
67.25 0.25 0.40 0.06 .71 .36 .:;9 1139 1031.7 5.7 -77.1 
67.50 0.25 0.40 0.06 .71 •. 37 .39 1137 1038.1 4.4 -77,4 
61.15 0.23 0.41 0.07 .70 .38 .40 1132 1038.5 3.0 -77.8 
68.00 0.21 0 .• 41 0.0', ~69 .39 .41 1125 1038.9 1.6 -78.1 , ~, 
68.25 0.21 0.42 0.07 .70 .38 .40 1129 1039.3 0.2 -78.4 
68.50 0.21 0.42 0.07 .70 .38 .40 1130 1039.8 358.7 -78.8 ,. "- .. 
68.75 0.19 0.42 0.07 .68 .39 • 41 1122 1040.2 357.2 -79.1 
69.00 0.17 0.42 0.07 .66 .41 ,42 1112 1 040.6. 355.7 -79.4 
69.25 0.17 0.43 U.07 .67 .40 •. 42 1117 1041.() 354.1 .. 79.7 
6.9.50 0.20 0.43 0.07 .70 .38 .49 1129 1041.3 352.4 -80.0 
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T,.ble 3 (cont.) 




6 p 106 p 106 t\ -106 p log P'3 lj)g Ps T z il 1T -a0 6 -6 8 a 1T 1T 0 I (oJ{) (km) (deg) (deg) 
4('41G.OO Q.lO (i.(t3 li.Uf • , 1 -17.ItO -17.1t1 1121 101t2.l 348.9 -1:10.6 
7(J.25 0.23 0.44 D.Il" .74 .38 .39 1132 1042.5 347.1 -EiO.9 
70.50 0.23 0.44 0.07 .74 .3,8 .39 1132 101t2.9 345.2 -81.1 
70.7~ C'.19 c.:. 't4 o ~O'7 ."7Q ,40 .41 1121 1043.3 343.3 -81.4 
40516.25 0.39 O.Oi! \).01 i.1t2 -1'7.70 -17.6& 8'78 1056.3 124.7 9.2 
16.50 0.42 0.02 o.,n ,,45 .67 .65 896 1055.9 124.1 9.8 
16.175 0.45 0.01 0.01. i. 47 .65 .63 907 1055.5 123.5 10.4 t 17.00 0.4& 0.01 0.01 i.50 .62 .61 926 1055.1 122.9 11.1 
17.:25 0.53 0.01. U.01 .54 .56 .f)7 948 1054.7 122.3 11.7 
17.50 (.1.54 O~OO Q.Ol .55 .57 .56 954 1054.3 121.7 12.3 
l7.7!:> 0.57 0.00 CI.Ol .56 .54 .54 971 1053.9 121.1 12.9 
la.()O 0.63 0.<)0 O.ou .63 .51 .50 992 1053.5 120.6 13.5 
18.25 0.72 0.00 0.00 .72 .45 .45 1024 10~)3.1 120.0 14.1 
16.50 C.7l 0.00 0.00. .• 71 .46 .45 1018 1052.7 119.4 14.7 
16.75 l).72 0.00 (J.ooi ,73 .45 .44 1027 1052.2 118.8 15.3 
19.00 ('.74 ('.00 u.OOI i.75 .43 .43 1035 1051.8 11B.2 15.9 
19.25 0.75 o~OO O.VO
' 
.76 .42 .42 1038 1051.3 117.6 16.6 
19.5U C.76 ().O() O,Otl .76 .42 .42 1039 1050.9 117 .0 17.2 
.. 19.7!:> 0.76 0.00 0.00 .76 .41 .41 1041 1050.4 116.4 17 .a 
20.00 0.76 0.00 0.00 .76 .41 .41 1039 1050.0 115.9 18.4 
20.25 C.77 (I. Ql) 0.00 .77 .41 .41 1042 1049.5 115,3 19.0 
20.50 O.7f: (I. ~)O 0.00 .78 ,40 .40 1046 1049.() 114.7 19.6 
20.75 0.78 0.00 0.00 .78 .40 .40 1046 1048.6 114.1 20.2 
21.00 C.80 (1.01) b.OO .tiO .36 .39 1053 1048.1 113.5 20.a 
21.25 o. a't 0.00 (,).00 .84 .36 .36 1066 1047.6 1l2.9 21.4 
21.50 0.88 ('.00 0.00 .d8 .34 .34 10"78 1047.1 112.3 22.0 
21.75 (.I.BE- (1.00 0.00 .&8 .34 .35 1077 1046.6 111.7 22.6 
22.00 0.92 0.00 0.00 .91 .32 .33 1085 1046.2 111. J. 23,3 
22.2!) O~92 0.00 0,00 .92 .32 .33 1087 1045,7 110.5 23.9 
22.50 0.91 (i.00 U.OO .91 .32 ':'"" .~-- 1086 1045.2 109.9 24.5 
22.75 0.90 0.00 u.OO .90 .32 .33 1083 1044,7 109.3 25.1 
23.00 0.90 <'.00 0.00 .89 .32 .::13 1079 1044.2 10a.7 25.7 
23.25 0.86 0.00 O,\)O .li5 .34 .35 1066 1043.7 108.1 26.3 
23.50 0.85 () .00 0.00 .85 .33 .35 1067 1043.3 107.5 26.9 
23.75 O.8~1 v.GO U.OO .80 .36 • ::171 1052 1042.8 107.0 27.5 
24.00 0.77 0.00 a.oo .76 .38 .39\ 1037 1042.3 106.4 28.1 
24.25 0.75. .. (1.00 a.oo .75 .38 .39 1033 1041.a 105.a 28.7 
24.5°1 0,75 0.00 0.00 .14 .38 .40 1031 1041.4 105.2 29.3 
24.75
1 
0.77 C.OO 0.00 .77 .36 .38 1042 1040.9 104.6 29.9 
25.00, C.79 G .• OO u.oq .79 .34 .36 1050 1040.4 104.0 30,S 
25.25· 0.79 e.oo U.OO ,78 .35 .37 1045 1040.0 103.4 31.1 
.fir 
25.50 0,79 0.00 u.OU ,"f& .35 . .37 1042 1039.6 102.8 31.7 
25,75 0.78 C'.OO 0.00 .78 .35 .37 1041 1039.1 102.2 32.3 
26.0u 0.77 0.00 O,O\! .77 .35 .:n 1039 1038.7 101.~ 32.9 
26.25 0.77 0.00 u.uO .76 .35 .:n 1036 1038.3 100.9 33.5 
26.5Q C'.77 v~OO 0.00 .76 .35 .37 1037 1037.Q 100.3 34.1 
26.75 0.76 0.00 0.00 .76 .34 .37 1038 1037.5 99.7 34.7 
27.00, 0.76 (:.00 0.00 .7(> .34 .:-n 1037 1037.1 99.1 35.3 
27.2~ 0.75 0.00 0,00 .14 .3!i .~8 1027 1036.7 98.5 35.9 
27.5~ 0.75 0.00 v.Ou .74 .35 .38 1025 1036.3 97.9 36.5 
27.1~ 0.74 0.00 0.00 .74 .35 .~8 1024 1035.9 97.3 37.1 
2S.0q 0,73 O.GO u,OO .73 .36 .39 1018 1035,5 96.7 37.7 
28.25 0.75 (). CIO 0,00 .74 .35 .38 lQ21 1035.1 96.1 38.3 
28.50 O~74 0,00 (j~oo .74 .35 .31i 1020 1034.7 95.5 38.8 
28,75 0.75 0.00 v.OO .74 .34 .38 1021 1034.3 94.9 39.4 J 
29.00 O~7!> V.OO 0.00 .75 ,34 .37 1025 1034.0 94.2 40.0 
29.25 0,74 0,00 0.00 .73 .34 .. 3ti 1017 1033.6 93.6 40,6 
29.50 0.71- 0.00 0.00 .72 .35 .38 1015 1033.2 93.0 -.1.2 
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Table 3 (cont.) 
'\. 1963 53A (Explorer 19) 
" 
MJD _106j> 106 j> 
s 
106 P t -10
6 j> 
a log Pe log Ps T 'IT z n 'IT -n(~7 6 'IT -60 
(4J!:) {km) (deg) (deg) 
40!:lZ9.75 ,/O.7CJ (,.00 0.00 • /0 -17.35 -17.38 1009 1032.9 '~2.4 41.8 
30.0U 0.69 0.00 0.00 .69 .35 .39 1006 1032.5 91.8 42.4 
30.25 (.69 (,.00 0.00 .69 .35 .39 1005 1032.2 91.1 43.CJ 
30.50 0.69 G.OO 0.ll0 .69 .;35 .39 1004 1031.9 90.5 43.6 1.01" 
30.7!J C.68 C.OO 0.00 .68 .36 .39 998 1031.5 89.9 44.l 
.1 
31.00 0.67 (, .• 00 O.O(j .67 .36 .40 994 1031.2 89.3 44.7 • 31.25 0.65 0.00 0.00 .66 .36 • 40 991 1030.Q 88.6 45.3 
31.50 0.63 0.00 0.00 .63 .38 .42 en8 1030.6 88.0 45.9 
31.75 0.65 0.00 0.00 .65 .36 .40 988 1030.2 87.4 46.5 
32.00 0.67 0.00 O.UO .67 .35 .39 995 1029.9 86.8 47.1 l; 
32.25 Q.69 C.OO 0.00 .69 .34 .:;Cj 999 1029.6 86.1 47.7 
32.50 0.70 Cl.aO 0.00 .70 .33 .38 1000 1029.3 85.5 48.2 
32.75 O.H (,.00 0.01 .74 .31 .35 1016 1029.0 84.8 48.8 
33.00 O.7U C.OO 0.01 .78 .29 .33 1030 1028.7 84.2 49.4 
33.25 0.80 G.OO 0.01 .80 .27 .31 1038 1028.4 83.6 50.0 
33.50 0.80 0.00 0.01 .ill .26 .30 1042 1028.2 82.9 50.6 
33.75 0.83 G.OO {J.Ol .84 .25 .,9 1052 1027.9 82.3 51.1 
34.00 0.83 (1.00 v.IJ1 .84 .25 .29 1040 1027.6 81.6 51.7 
34.25 0.84 0.00 0.01 .85 .24 .,9 1050 1027.3 81.0 52.3 
34.50 a. tl't ('.00 0.01 .85 .24 .29 1048 1027.0 80.3 52.9 
34.7~ 0.85 C:.UO U.ll1 .86 .24 .. 29 1049 1026.7 79.7 53.4 
35.00 CI.86 o.ou O.lll .!n .23 .28 1054 1026.5 79.0 54.0 
35.25 0.79 (J.OO 0.01 .81 .25 .30 1036 1026.2 78.4 54.6 
35.50 0.78 0.00 (J.Ol .79 .27 .31 1026 1025.9 77.7 55.2 
35.75 0.76 0.00 (J.vl .78 .27 .32 1019 1025.6 77.1 55.7 
36.00 0.64 0.00 0.02 .65 .35 .'to 965 1025.3 76.4 56.3 
36.25 0.59 0.00 0.0" .61 .37 .42 951 1025.1 75.7 56.9 
h 36.50 0.60 0.00 0.02 .62 .35 .40 959 1024.8 75.1 57.5 
" 
36.75 0.{)3 G.OO 0.02 .64 .34 .39 966 1024.5 74.4 58.0 ql 37.00 fi ,:65 0.00 .0.02 .67 .32 .37 979 1024.3 73.7 58.6 f; 
If 37.25 .:,64 0.00 0.02 .66 .32 .37 975 1024.0 73.0 59.2 
11 37.50 0.6.5 0.00 0.02 .67 .31 .36 980 1023.7 72.4 59.7 
" ! 37.75 0.64 0.00 0.02 .66 .31 .36 978 1023.5 71.7 60.3 h 38.00 0.65 0.00 0.02 .67 .31 .35 982 1023.2 71.0 60.9 ,. 
l' 38.25 0.65 0.00 0.02 .67 .30 .35 982 1023.0 70.3 61.4 \: 38.50 0.64 0.00 0.02 .67 .30 .35 9fll 1022.7 69.6 62.0 1!' 38.15 0.63 0.00 0.02 .65 .31 .36 971 1022.5 68.9 62.6 
" i 
p 39.0U 0.64 0,00 0.02 .67 .30 .35 979 1022.2 68.2 63.1 i 
t 39.25 C).66 0.00 0.02 .69 .29 .34 988 1022.0 67.5 63.7 " ;-.. ;:: 
39.50 0.66 0.00 0.03 .69 .28 .33 989 1021.7 66.8 64.2 
~ , 39.75 0.67 0.00 0.03 .69 .28 .33 990 1021.5 66.1 64.8 !OJ 
40.00 0.66 C.OO 0.03 .68 .28 .33 985 1021.2 65.4 65.4 
40.25 0.66 0.00 0.03 .69 .21 .33 989 1021.0 6"*.7 65.9 "; . 
40.50 0.66 0.00 0.03 .69 .27 • 33 988 1020.7 63.9 66.5 
40.75 0.65 0.00 0.03 .68 .28 .33 982 1020.5 63.2 67.0 
41.00 0.66 0.00 0.03 .68 .28 .33 981 1020.3 62.5 67.6 
41.25 0.66 0.00 0.03 .69 .27 .32 985 1020.0 61.8 68.2 
41.50 0.67 0.00 (J.03 .70 .26 .32 989 1019.13 61.0 68.7 
41.75 0.69 0.00 0.03 .72 .25 .31 996 1019.6 60.3 69.3 
42.00 0.69 0.00 0.03 .72 .25 .31 993 1019.4 59.5 69.8 
42.25 0.68 (hOD ().o:s .71 .26 .31 988 1019.1 58.8 70.4 
42.50 0.71 0.00 0.03 .74 .24 .29 1001 1018.9 58.0 70.9 
42.75 0.72 L.OO 0.·03 .7·5 .23 .l9 1004 1018.7 57.2 71.5 
43.00 0.75 0.00 0.03 .78 .21 .27 1013 1018.5 56.5 72.0 
43.25 0.79 (J .00 O.tJ3 .82 .19 .£5 1026 1018.3 55.7 72.6 , 
43.50 0.81 0.00 0.03 .85 .18 .l3 1037 101S.l 54.9 13.1 
43.75 C.83 0.00 0.03 .137 .17 .23 1042 1017 .9 54.1 73.6 
44.00 0.82 0.00 0.03 .86 .17 .:::3 1031 1017.8 53.3 74.2 
44.2!:l 0.63 G.OC, 0.0j .86 .17 .23 1036 1017.6 52.5 74. '!' 
44.50 C·.81 (;.00 0.03 .ti4 .18 .24 1028 1017.4 51.7 75.3 , , ~.~ 
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1963 53A (Explorer 19) 
MJD _106 P 
4v~44.7~ (I. b2 
4~.CO 0.66 
45.25 ('.85 
45.SU O. b,l 
4!1·i 5 l •• 7j6 
4t-.CO CI.70 
46.25 (1.7 f, 
46.~tJ 0.79 























14.7!) . 0.53 
15.00 : 0.!>3 
15.2~ ,0.51 
15.50 . 11;.57 









16.00: v.44 , 





















(.(,10 0.,,3 .u5 
(1.(,,0 li.u3 .90 
O~pO 0.03 ,Ub 
(1.(Il; u.uj .85 
, (!~ ('0 0.0" .79 
O. CJU U~Oj .80 
(\.00 C).V:, .79 
u.UO U.03 .83 
(',00 O_CJ3 .84 
("l.tIO 0.03 .1l6· 
0.00, O.V4 .93 ! 
0.00 O. V'I .99 
0.00 0.,04 .~tl 
O.OQ 0.04 .95 
(:.00 0.v4 .95 
(i.UO 0.04 .94 
('.00 0.04 .9, (I.on 0.04 .90 
(i.OO 0.v4 .90 
('.01 0.04 .89 
0.03 U,04 .91 
(\.06 0.04 .92 
(.Ot! 0,04 .9"1 
(1.10 (J.u4 .98 
U.13 U.04 .~9 
0.15 0.04 1.05 
0.17 0.04 1.09 
0.19 (1.04 1.10 
0.00 _0.0:> .44 
0.00 .. 0.u5 .46 
0.00 -0,05 1 '.48 
(1.00 -0.0, .48 
0.00 -0.05 .5, 
Cj.ao -V.O' .52 (,00 -0.u5 .48 
C.OO :-0.05 ,47 
C.OO -u.llS .46 
0.00 -0.U5 ,45 
0.00 -(J.ll!; .46 
c.on -0.U5 • ~,I,l 
G.OD -(J.u't .64 
(l.00 .. 0.04 1.47 
v.OO -O,U't ,.~9 
qJ.OO -U~Q4 :.39 
O.O() .. U,t.l4 .39 
(1.00 _~I. Vtt .42 
0.(1) -v.u4 .46 
('.00 -u. (J4 i .48 
u.OO .. O.()4:~ ,52 
(,.00 -0. u41 .53 
C.OO ) '41 '.6'1 -~.u i 
(;.00 -0. (;41 .57 
(,.00 -Ci.U4 .~5 
O.DO -0.04 .~l {l,ne -(,.04 .48 
v.uO -ihiJ4 .45 
O.OQ ~·(.I.03 .ltS 
0,00 -0.03 .49 
7~;::;:e.~--._.-"-';-~~"~""T"" . ..."..."..,~r-...,...._.-.:""",!,!, _____ . ___ " __ ••.•.. ~~". __ 
" 






'IT z a 'IT- a0 6 -0 'IT 0 
(OK) (km) (deg) (de6) 
1 ., • HI 
-1/.24 1029 1017.2- '0.9 7~.B 
.16 .<!l 1043 1017.1 50.0 76.4 
.17 .<!3 ~034 1016.9 49.2 76.9 
.18 .tlt 1026 101b.6 4B.3 77.4 
.20 • -e:r 1005 101b.6 4'7.5 78.(,) 
.20 .2b 1009 1016.5 46.6 78.5 
.20 .27 1004 101b.4 4:5. "1 79.0 
.18 .24 i 1019 1016.3 4,4.1l 79.6 
.16 ."4 1 1021 1016.\ 4:3.~ 80.1 
.1'7 .2j 10n 1016.0 43.0 80.6 
.14 .lW 1047 1015.9 42.1 81.1 
.11 .18 1062 1015.9 41.2 81.7 
.11 .lli 1060 1015.8 40.2 82.2 
.13 .19 1050 1015.7 39.2 82.7 
.13 .19 1050 lO15.6 3ll.3 83.2 
.13 .19 1048 1015.6 37.3 83.8 
.14 .20 1040 1015.5 36.3 84.3 
.15 .22 1031 1015.5 35.2 84.8 
.15 .22 1030 1,015.5 34.2 65,3 
.1!) .ZZ 1026 1015.5 33.1 85.8 
.14 .,1 1031 1015.4 32.0 86.3 
.14 .21 1033 1015.4 30.9 86.8 
.12 .18 1051 1015.5 29.8 87.3 
.11 .17 lOS!) 1015.5 26.7 87.8 
.11 .17 1056 1015.5 27.5 86.3 
.011 .14 1074 1015.5 26.3 88.8 
.06 ,13 1085 1015.6 25.1 89.3 
.06 .12 1089 1015.~ 23.8 89.8 
-1".69 .. p .64 1063 1069. '1 98.8 -6.5 
.66 .62 1098 1069.n 98.2 -7.0 
.64 ,6O 1110 1068.9 97.6 -7.6 
.65 .60 1108 1068.9 97.0 -8.2 
.61 .!:l7 1129 1068.B 96,3 
-8.8 
.61 .~6 1130 1068.7 ~!).7 -9.4 
.64 .60 .1lll 1068.7 95.1 -9,9 
.65 .01 1108 1068.6 94.4 -10.5 
.66 ,bl 1102 1068.5 93.8 -11.1 
.6'7 .62 , 1097 1068.5 93.2 -11.7 It 
.66 .61 1104 1068.4 92.5 -12.3 ~ 
.55 .!>1 1162 106B.4 91.9 -12.9 t~ 
.51 .46 1186 1068.·3 91.2 -13.4 
.64 .60 1112 1068.3 90.6 .. 14.0 
.72 .bB 1065 1068.2 90.0 -14.6 
.72 .b8 1066 1068.2 89.3 -15.2 
.72 .6b 1066 1068 •. 2 8a.7 -15.8 
.6"J 'i6~ 1086 1068.1 88,0 -16.i3 
.64 ,60 1112 1068.1 87.4 -16.9 
.63 .~9 1122 1068.1 86.7 -17.5 
.59 .55 1141 1068.0 86.1 -18.1 
.58 .54 1145 1068.0 85.4 -18.7 
.52 .413 1180 1068.0 84.8 
-19.2 7_;-
.55 .51 1164 10b8.n 84.1 -19.8 . , 
.57 ,52 1156 10b8.0 83.5 -20.4 
.~O .55 1139 1068.0 8;2.8 -21.0 
.62 .58 1126 1068.0 82.2 -21.6 
.65 .61 1111 lO68.n 81.5 -22.1 
.62 .58 1128 10M.n 80.8 -2l..7 
.61 .57 1132 1068.0 80.2 -23.3 
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1 • .1-5 
1.31 
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I 
'I ! Table 3 (cont.) ,I 
•• 1 1963 53A (Explorer 19) II 
I 
ji MJD -106 i> lO6 i> Ht> Pt -106i> log Pe log Ps T °'11"-°0 , Z a -a 
,j s a Tr Tr 0 (OK) (kIn) (deg) (deg) 
,"j Ii: 
'+0717.25 C.71 0.00 -C.02 .69 -17.4fj -1'.42- 1192 1075.5 63.7 44.0 
t 17.59 0.73 
(1.00 -0.02 .72 .46 .40 1202 1075.7 62.7' 44.4. 
17.75 0 • .,5 \....00 -u.O'=: .74 .45 .39 1208 1076.0 61.8 44.S ... il 16.0(; C.7£' o.ou -0.02 .76 .44 .37 1213 1076.3 60.8 45.2 18.25 0.92 C.OO -li,Ol .ctl .36 _,9 12~1 1076,5 59.9 45.6 
" 113.50 0.93 (i. (:0 -O.Ul .'12 .36 .2.9 1255 107b.8 !)8.9 46.0 ~ . i 
rl : 
18.75 C.96 0.00 -u.OI .95 ,35 .27 1262 1077.2 57.9 46.4 
19.00 0.97 O.CO -u.Ol .96 .34 .l7 1266 1077.5 56.8 46,8 
1 
19,25 0.97 (:,,00 -0.01 ,(j6 .35 
.2"' 1266 1077.8 55.8 47.2. 
19.50 G.8b G.Ol; -Ll.ul .85 .40 .32 1240 1078.2 54.7 47.5 
19.75 0.86 (,.00 ~,O .0 1 .b!) ,40 .3;,> 12.40 1071:1.6 53.7 47.9 
20.GO 0,)11 (.00 .. ill .lll .bO .43 .35 1228 1079.0 52.b 4b.3 
20.25 (I~82 (;.00 ,.0.01 .1:11 .43 .35 1231 1079.4 51.4 48.7 
" 
20.50 C.hO 0.00 !"'u.Ol .79 .44 .35 1227 1079.6 50.3 49.1 
, '~ 20.75 0.90 (,.00 \- U,. 0 1 .il9 .39 .30 1253 1080.3 49.1 49.4 
," 21.00 1. C 1 0.00 .,.0.01 1.01 .33 .24 12/jO 1080.7 4"7.9 49.8 
! ;1 
21.25 1.06 0.00 -o~bl 1.07 .31 .2.2 1293 1081.2 46.7 50.2 
21.50 1.01 G.GO -O.Ul 1.01 .34 .t5 1280 1081.7 45.5 50.5 
21.75 r;iiiJ~ (,.00 -O.Ul .83 .43 .34 1239 1082.2 44.2 50.9 
;1 22.00 e'.84 c.oo o.ou .83 .43 .34 1239 1082.7 42.9 51.2 
,11 22.25 C.llZ G.OO u.Ou .il2 .44 .35 1237 1083.3 41.5 51.6 
" 22.50 0.8.9 0.00 a.ou .69 .40 .31 1254 1083.8 40.1 51.9 
22.75 e~a5 0.00 lI.OO .65 .43 .33 1245 1084.4 38.7 52.3 
23.00 0.93 (;.uo 0.00 .'.13 .39 .29 1264 1085.0 :31.2 52.6 
23.25 0.97 0.00 U.OO .97 .37 .2.7 1274 1085.6 35.7 53.0 
'il 23.50 C.b6 c..OO O.ll() .86 .43 .';i! 1250 1086.2 34.2 53.3 
i' 23.75 0.86 0.00 0.00 .d6 .43 .33 1249 10B6.t! 32.6 53.6 
~ l~ 24.00 0.84 G.GO u.OO .84 .45 .34 1243 1067.4 30.9 53.9 ~ iii j 24.2~ 0.85 0.00 L1.ll0 .ti6 .44 .33 1248 1088.0 29.2 54.3 ,:' 
',:1 24.50 0.135 G.LlO U.OO .fl6 .44 .33 124U 1088.7 27.5 54.6 J 24.75 C.87 0.00 u.O() .88 .43 .33 1252 1089.4 25.7 54.9 
J 25,00 0.8b 0.00 o.uu .86 ./t5 .34 1247 1090.0 23.8 55.2 25.25 0.86 0.01 0.01 .07 .44 .34 1250 1090.8 21.9 55.4 
! 25.50 0.86 0.02 (;.ll1 .90 .43 .32 1257 1091.5 19.9 55.7 ~ 25.75 O.b9 U .l.) li.Ol .92 • .43 .31 1261 1092.2 17.9 56.0 , 26.00 O.Btl 0.04 U.01 .93 .43 .::H 1264 1092.9 15.8 56.2 I 26.2!:i 0.8B (l.U5 0.01 .94 .42 .31 1266 1093.7 13.6 56.5 ! 26.50 0.B6 0.06 (J.Ol .94 .43 .30 1266 1094.4 11.3 56.7 :1 
~ 2il.75 0.82 0.08 0.01 .91 ,44 .3.2 1259 1095.2 9.0 56.9 
:J 27.00 0.77 O.OR 0.01 .U6 .47 .35 1247 1096.0 6.6 57.1 
, 27.25 0.68 0.10 0.01 .79 .51 .39 1229 1096.8 4.1 57.3 ;- iii ! 27.50 0.6'j 0.11 0.01 .76 .53 .41 1221 1097.6 1.5 57.5 
" l ,:. 27.75 0.62 0.12 0.01 .75 .54 .42 1218 1098.4 351:1.il 57."1 I 28.00 O.bO (1.13 0.01 .74 .55 .42 1215 1099.2 356.1 57.8 , 1 
~I 28.25 0.58 0.14 0.01 .74 .55 .43 lZ15 1100.0 353.3 !)7.9 ~ 28.50 O.!)O 0.15 0.01 .74 .55 .43 1216 1.l00.9 350.5 58.1 , ! 28.75 0.55 0.16 Ll.02 .73 .56 .44 1214 1101.7 347.6 58.1 
! 29.00 0.55 0.17 u.02 .73 .56 .44 1214 1102.5 344.6 58.2 :J 29.25 v.54 C.IH U.02 .73 .56 .44 1216 1103.4 341.5 58.3 J 1 ~ 
1 29.50 0.52 0.10 0.02 • -'2 .57 .45 1213 1104.3 338.5 58.3 ~ 29.75 0.50 0.19 0.02 .71 .58 .46 1209 1105.1 335.4 58.3 , , , ! 30.0U 0.4£1 0.20 0.02 .69 .60 .47 1202 1106.0 332.2 58.3 I 30.25 C.46 0.21 0.02 .69 .60 .4 -, 1202 1106.9 329.1 58.2 I 30.5U 0.44 0.2.2 O.Ol .68 .61 .48 1200 1107.8. 326.0 58.2 .j 30.75 0.42 0.22 0.U2 .66 .63 .49 1193 1108,7 322.8 58.1 ~,'I 
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'1'nblo 3 (cont.) 
1963 S3A. (Explol'(H,' 19) 
" 
MJD _lOG p 106 i> 106 i> -lOG p log Po log Ps '1' z tl 1T-a0 oS -60 /:! t It 1T 1T ' 
I, (oJ{) 
I 
(1m,) (dog) (deg) 
, 
4073Z.Z!l 0.36 (;. ;rt ll.02 .65 -n.64 -l/.!>l 1200 1114.2 304.8 !>?2 
32.!>O 0.37 (j.2:( LI.O;) .67 .63 .!>o 1209 1115.1 302.0 56.9 
32.7!J v.3S 0.28 \J.O" .66 .64 .~o 120!) 11l6.0 2~9.3 !.I".7 
33.00 0.30 0.29 U.1l3 .6& .63 .4'1 l2ll 1117.0 296,,6 56.4 
3:;.25 0.39 1l~29 0.03 .71 .62 .41.l 1218 1117.9 294.u 56.1 
!1 
~, 33.50 t'.41 0.30 0.0;:) • '3 .61 .4' 1Z21 1118.9 29~.5 !J.5.8 [Ii 33.7!! 0.51 (1.30 U.U3 .b4 .56 .41 1251 1119.8 289.1 55.5 
il lr 34.00 0.613 0.31 U.03 1.02 .48 .32 1291 11.20.8 28t;..7 55.2 tJ: 
.~ II; 31t.2!) 1.0'( (l.32 0.03 1.3b .36 .19 1352. llZl. '7 284.'+ 54.9 
~' M' l!t! 
! ll' 40750.50 -0.20 ('.'d U.05 • 2 !.I -lU.Z3 -11l.01 924 1180.1 210.8 24.1 ~, 5(I,.7!> -0.15 0.'11 li.O!> .30 .16 -1'1.1;4 969 1180.8 210.1 23.6 
HI 51.00 -0.14 0.40 O.O!;> .31 .14 .92 980 lUll.5 209.4 2~.2 Ie 51.25 .. 0.11 0.40 O.O!;> .34 .11 • tit! 1000 1162.1 208.7 22.7 
Hi 51.50 -0.09 ('. (to u.U!) .36 • Oil .b6 1026 1182.8 208,0 22u!! ~1.75 -C.06 (, .'10 O.O~ .39 .05 .tl3 1051 l183,4 207.3 21.7 hli !ll.OO -O.OI~ 0.',0 lI.O!> .41 .03 .ul t059 1184.(') ~06,6 21.2 Mi 52.25 0,00 (\.39 1,.1.1,)5 .44 .01 .17 1074 1184.6 205.9 2.0.7 
ti' !l2.50 -0.Q2 t\~39 0.05 .42 .03 , "9 1058 U8D.2 205.3 20.2 Iii 52.7!> 
-0.02 (1.39 0.05 .42 .03 ,bO 1059 1185.8 204.6 19, "' Hi !j.! 53.00 .. 0.02 (J .3<) 0.05 .'tl .05 .tll 1052. 1186.3 2.03.9 19.2 
jli 53.2~ 
-0.02 0.39 0.05 .41 .05 .lll 1050 1106.9 203.2 HI.7 }l: 53.50 -0.02 0.30 u.O'( .41 .05 ~bl 10!.i2 1187.4 202.5 18.2 l! 53.75 -0.02 0.39 O. U't .41 .04 .81 1054 1187.9 201.8 17.6 ,; 
" f;: !lIte OU .. o.os 0.311 1,h04 .38 .08 .b4 1031 1188.4 20t.l 17 .1 if' 54.25 "0.05 0.38 U.04 .:n ,09 .1.16 1027 1188.0 200.4 1~.6 ;( 
!l4.50 -0.07 CI. ::Hl 0.0 /1 .36 .10 .tn 101" 1189,3 199.8 16,1 Ii, 54.7!) -(l.O't 0.38 U.04 .;i9 .07 .!J3 1035 1189.7 199.1 l!h5 l ~ . 55.00 0.0.1, 0.30 0.0'+ • ',6 .00 
• "6 1083 1190.1 198.4 l~.O j': 
'j 55.aS 0.09 0,3'/ 0.04 .51 -17.95 .72 1116 1190.5 197.7 14.5 
55.50 0.12 (1.3'7 0,,04 .53 .94 .70 1126 1190.S 197.1 13.9 
55.75 O.l~ 0.37 0.04 .~6 .92 ,67 1),37 1191.2 196.4 13.4 
56.00 0.11 (). :)7 U.04 .52 .95 • '/1 1117 1191.5 195.7 12.9 
56.25 0.06 ll. 3 (I 0.04 .46 -18.00 • "6 1087 119)..6 195.). 12.3 
56.50 O.Q4 ( •• 36 0.04 .44 .01 .78 1078 1192.1 194.4 11.8 
56.75 0.03 0.36 0.04 .43 .01 • "9 1075 lln.4 ~93.7 11.3 
S7.0~ 0.01 0.35 0.04 .41 .04 .82 1059 1192.6 193.1 10.7 
57.25 0.01 0.35 0.04 .40 .05 .H3 1046 1192.Q 192.4 lU.l 
57.50 0.02 0.35 0.01t i 'I 1 .04 .Il). 1050 1193.1 191 • ., 9.6 
! 57.75 0.03 C.3'1 0.04 .4). .04 .82 1052 1193.3 191.1 9.1 Jl 58.00 Ci.07 0.34 G.04 .45 .00 .1'7 1081 1193.5 190.4 !;).6 
58.25 0.10 0.34 0.04 ~48 -17.90 .75 1097 1193.6 189.8 8~o 
58.50 0.09 O. ~~, 0.04 .47 .98 .76 1092 1193.8 189.1 7.5 
58.75 0.05 0.33 0,04 .43 .. 18,01 • "9 1070 1193.9 188.5 7.0 
59.0U Q~02 0.33 tl.O·'. .39 .05 .84 104'2 1194.0 187.8 6. /t 
59.25 0.02 0.32 0.04 .31,1 .06 .1,15 1036 1194.1 187.2 5.9 
~9.50 -(1001 0.32. 0.04 .35 .09 .88 1014 1194.1 186.5 5.4 
59.7!:> -0.02 (1.32 0.04 .33 .l.a .9), 996 1194.1 185.9 4.8 
60.00 "O.O't 0.31 0.04 .32 .13 .92- 986 119' .. 2 185,3 4.3 
60.2.5 -Cl.O!) 0 .. 31 (J. Ott .30 .16 .!J!) 966 1194.1 184.6 3.S 
6t1.50 
-e.03 o.:u 0.04 .:n .14 .93 916 1194.1 184.0 3.2 
60.75 .. 0. at! tJ.~(l 0.04 .::\-1 .14 .93 977 1194.0 HI3.:? 2.7 
61.00 "0.01 (J.30 (1.04 .33 .1<. .90 994 1193.9 182.7 2.2 
61.25 -0.01 0.30 0.04 .32 .13 .9Z 984 1193.8 182.1 1.6 
61.!.lO -0.02 O~30 O.u4 .31 .14 ,93 976 1193.1 181.4 1.1 
6L. 75 
-0.02 0.29 Cl.04 .31 .14 .93 974 1193.6 180.8 0.6 
62 •. 00 0.00 0.29 O. Qft .32 .13 .92 980 1193. l • 180.2 0.1 
62.2b O.Cit, 0.2? (.1.04 .3t! ,),,3 .92 979 1193.2 179.5 -o.s 
62.50 o.az 0.20 0.04 .34 .10 .89 998 1193.0 178,9 -1.0 
212 
I .-~~_!_.f~';F.~: t"~~~;;:,i:;:': .,-r~Z 
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'l'nble 3 (cont. ) 
1063 GSA (E""Plorer 19) 
.. 
MJD -106 i> IO() P lOG Pt -10()i> log Po log Ps '1' z 
(l. 
'IT -0.0 o -°0 
-8 n 'IT 'IT ' 
i I ' 
(OK) (Inll) (dog) (cleg) 
i I 
I- ~' 40'l?7.7!> C.?CJ (i. \\!) (.I. V 1 .35 -17.93 -17.'ij 982 1154.3 141.6 -32.U J J\ 
~; 7l1. Uti ('.27 (
'.OS 0.01 .33 .95 .80 962 1153. i • 141.0 -32.5 1 
11>.25 t'.26 C' • (I!) 0.u1 .31 .96 .133 9'.6 U52.'$ 14CJ.4 -3.:htl ~ i 'ft! • !) CJ C.2' C. • (lI1 tl.u1 .32 .96 .Ill 958 U51.11 139.7 -33.5 t ' , 78.7!l (-.? !) (: 0 U4 u.u1 .30 .96 .113 9'.0 1150.8 13901 -34.0 
II: 79.0CJ t,. ? 't (',.0 /1 (hOI .29 .99 .85 930 1149.9 138.5 -alt.!;! 
'I ~ 
i 11 
"(9.25 C,. 2~ CI.03 O.Ol .29 .99 • Uft 929 1149.0 137.9 -35.0 
n 79.50 ( .• 25 (I.oa o. ~)l .29 .98 .1.14 9(9 1148.1 1:n.3 -35.5 L H 79~ ?':J C.2b C" t13 ().Ol .29 .98 .b4 930 1147.2 136.7 -36.0 :\ ) . " ij ac.oa. i L.25 (J .0 ~ (l.ul .28 .99 .135 920 U4b.4 136.1 -::I~.6 1 
1 II: Blt.25 {'.2!: (;.o? 0.01 .2.7 -lll.OO .1:i6 909 U45.5 l3!).S -37.4 
~' 
\ r I 
1 t' 
j 
, I' I aO.50 C.24 C' .. 0 1 U.Ol .26 .01 .us 901 114
lt.6 13/, .. 9 .:n.o 
'I' 80-.75 C.26 (I. a 1 D.LIl .2& -17.98 .b4 922 1143.7 134.2 .. ;Hl.l 
? 
l' 0' 01.(,)U 0.26 0.01 ,). Q 1 .28 .97 .tl4 922 1142. a 133.6 .. :Hh5 
, . 
Ii U1.2!> C.2!> (;.<,ll chLl~ .26 _10.0tl .1l7 901 1142.0 133.0 .. 39.0
 , 
. lL 81.!;iU C·.2 t t (l,llO u.Ol .25 .01 .llO 891 1141.1 132.4 -39.5 
~, (l1.7~ D.2~ (\.(10 v.Ol .26 -17.99 .!J6 903 1140.2 131. a -40.0 
~; 82.00 0.26 t.oo 
v,ul -.26 .99 .u6 903 1139.3 131.2- -40.!> 
~! a2.2~ 0.20 (,.DO u.00 .l6 .99 
.ll5 9U3 1138.5 PO.5 .. 41.U 
" 8it.50 o.;n -Q.Ol O.Ou .2" .96 .1l4 914 1137.6 129.9 -41.!:> 
" 
82.75 C.2H -0.01 C.lIO .27 .96 .63 914 1136.7 129.3 -4
2.0 
1;: 83.0tl (\.2& -o.ot (l.u0 .27 .96 .83 915 1135.9 12B.7 -42..5 Hi 
l B3.2!> 0.29 .Ct. Q 1 0.00 .29 .92 .80 9
34 113!>.() 1~a.1 .43.Q 
L 83.50 (l.2r; .(·.01 O.LIt; .2.7 .95 .1l2 915 1134.2 ~2'1.5 -43.!> tf' 
H; 83.75 C.2l! -0, til (J.vc" .27 • 'lit .1$2 915 
1133.3 12b.8 -44.U 
" 1)4.00 ('. (~(I .0.02 u.l)O .2.6 .96 .83 90!) 1132.5 126
.2 -4 'to 5 
\I! tIl 
tI, 1.l4.2!> (;.211 -t..02 u.ou .26 .95 .1l3 906 1431.6 125.6 
~45.0 
~ ~ , 84.50 0.2.U -(l.n2 O.IJU .26 .9$ .us 906 1190.6 125.0 
_I,~.!l 
L: 84.75 c.aO -tiO 02 0.00 .li.! .91 .79 926 11ao.n 124.3 w46.0 tl 85.00 0.213 ';(l.Q:~ 0.1.10 .i6 .94 .Ill 905 1129.1 123.7 .. 46,$ 
1I!l.25 O.3U -t'.03 0.0U .27 .92 .ao 915 112.8.'3 12
9.1 -47.0 
~ , 
85.50 C.29 .(l.v,:) U .Oll .2.6 .93 .U2 906 1127,5 122.
5 -47.4 
65.75 0.30 -0.03 O.VU .27 .91 .ao 917 112b.7 12.1.8 -
47.9 
!! So.OO 0.91 -0.03 (\.u0 .28 .09 .70 927 1125.9 121.2 
~411.1, 
" H £;6.25 L'.32 _0.U3 V.UU .29 .87 .. t6 937 1125.1 120.6 -48.9
 
:1 86.5CJ C'.33 .0.03 u.Ob .29 .&7 • "6 9!l8 1124.3 119.9 
-49.4 
fl 
06.7$ 0.31 -0.03 ll.U!) .2.8 .B8 .77 929 112.3.5 119.3 -49.9 
67.00 0.32 _b.03 (1.01.1 .29 .66 .75 938 112,h 7 Ub.7 
.50.4 
i 87.25 0.a3 -('.03 u.!JO .29 ,06 • '75 938 112l.9 110.0 -50.9 
87. sO 0.33 ~r,.1,)3 C.Q0 .1I0 .B4 .73 949 1121.2 117.4 .. 51
.3 
0".75 0.33 .. 0.03 C.Ou .30 .03 .73 949 112,0.4 . l1O.ll -51
.8 
B8.00 0.35 -0.03 v.uU .32 • tlO • 70 967 1119.7 116.1 -52.
3 
Bb.2!> 0.34 -C'.03 1,).00 .31 .131 .71 9!.i6 1111'1.9 U5. ~ -!S2.B 
un. 50 C.~6 -0.03 lJ. uQ • .:14 .77 .07 QS2 111il.': 114.8 .. 53.;'1
 
SB.?S (".39 -Cl.e2 ll.QU ,g6 .74 .64 997 iH 7.5 114.2 ... 53.7
 
l~ 89.00 0.3& -0.02 O.ull .36 .
7 /t ,04 996 1116.8 113.!J -54.Z 
H b~.~S u.an -0.02 (l.VU .36 .74 .64 999 Ulb
.t 112.9 ... !,j4.7 
~~ 89.50 0.::\.7 -0.01 i).PO .35 .74 .65 992 1115.4 112..2 -55.2 
" n 89. "5 0.36 -0.01 O.uu .35 • "(It .04 993 1114.7 111.6. -55. '7 (~ 90.00 C.,3& C, .(to O.Ot) .311 .70 .60 1019 1114.0 !l0.9 ... $6.1 
90.2.':J 0.38 ('. GO (J.OO ,38 .70 .60 1017 1113.3 110.3 -56.6 
:; 90.50 0.38 0.(10 V.UO .38 .69 .60 1018 1112.7 109.6 -57.1 
'tl 
'~ 90.75 0.3b ~I. 00 u.IJu .38 .69 .6U 1019 1112,0 109.0 ·57.6 
l:H.oa 0.39 ('.00 O.llU .38 .69 .!l9 1020 111.1.4 10a.3 -58.1 
1; 91.25 0.39 (l.OO 0.00 .39 .6'7 .513 1027 1110.8 ~07.0 -58.5 Pi 
: ~ 91.50 C.39 U.OO Q.OO .39 .6" .58 102S 1110.2 107.0 -5.9.0 
"- 91.75 0.40 C.OO O.UI,J .40 .66 .57 1033 1109.6 100 .. 3 
-59.5 
l'j 
i ~ 92.0U o.'tl Cl.OO u.uu .40 .66 .57 1032 1.109.0 105.6 -/)0.0 
: { 92.2S <..50 ('.01.1 v.au .50 .56 .47 109B 1108.'- 10S.0 -6u.
l, 
y 
I n.!:>o Ci.61 ().O(: Q.t.l{) .61 .48 
• .38 1155 1107.8 ltJft.3 -60.9 
21{ 
! 
.... ~.-~--'-'-:;.....-"'''--'-,.---.----~. _m= .._"". ... ='= ... ,,_'" ... ··_"_w_'W.+'_~_ .............. hE"" ..... 5& ....... ""_.., . ... lMi;i ...... """""".,.a ... ·wm ... "... ~·IIi ... """"biUfI ... ,. ... -_ ...· ........ 'PI""'rn .... ~.Jd~ 
I~~'-"':;-""''''~.n:''-''·'F'r-.,..,l!''~~~","_~:-;:>'V=~-",""'''''·~=- __ ''''--''-;~~~~·~~~~~~~,=" '-""""'~"~","""··t"'·"'-·..,.~r'"'''·.v --, -~'~'~""~~-""'-T'" •. ,~~,~.~~ .• _._ .• _.,._,~~._.~=_._,, __ 
f-. ' , 
Table :1 «(lout.) 
1UG3 GSA (Explorol' 19) 
MJD -106 P lOG i> S loG Pt ~106 i> l\ log Po log Ps '1' Z 'T1' (\11' ~nO 0 
-°0 1f • (°1<) (Ion) (deg) (tleg) 
4t079~.7!1 C.~3 r • (,0 u.I.lU .!l2 -1".54 -1/.4!! 1108 110'7.3 10:.,. C! -bl.4 
93.00 C:.!>ll ti. ~'\'.l \1.lJl, .~O .S!:! .',6 1101 110b.? lOtl.9 -bl.u 
93,l!) 0 .... 7 (I.un (I. U \J .4'7 .~8 .49 10lla 1106.2 102.2 -1.12,3 
93.!)O C .t.!\ U.OO ~I. lJU .', !> .59 ,!JO 1069 l1O!>'7 101.6 -6t:.1j 
93.7!.l ( • tlb 0.00 v,vU .41> .51)1 ,!lO 1073 l1Ol>.2 11.10.9 -63.2 
94.00 (" it!l \, • ut) I).~)U .It !l 
.!Hii .49 tel7S 110' .. ? IOu.2 -63.'1 
9i .. 2~ 0.,,1, O.I.i(\ O.Ou 
• 'I 't :~~i .!l0 10M 1104.3 99.S -64.2 94 .. 50 (;.1,0 (.Ot' 0.1)1.) • i,O • !:tIt 1Q38 1103,8 !lU.ts -64. " 
9q. 7!> o .'t 1 e.fJO u.UJ .',0 .62 • !>l, lO3', 1103.4 9U.l .. 65.1 
95.00 ('. 'to (.OQ -1J.01 .39 .tl3 .!I!> 1029 U02.9 91.', -65.1.1 
95.2~ C. :HI (J.OO -V.l,)l • .:.18 • €I I, .!>l.l 1024 llCJ~. ~ 96.6 -ob.O 
9S.Su o.:n tI. t'O -tl. U 1. .~Il .66 ,b8 10 II 1102.2 95.9 -bll.!> 
95· •• ,~ C.3H 0.00 -0.01 • .l7 .64 .b6 1020 llOl..u 9S.~ -67.0 
96.00 0.53 (1.00 -U.l.ll .!>3 ./t8 .40 U32 110le4 94.5 .. 61.4 
96.25 Q.!>5 ('.oa -0.u1 .!>4 
• 't8 .40 1135 U01.l 93.1 _67.li 96.5U C.bB P.OO -U.01 .67 .39 .~n 111)7 lUlU.S 93.0 -68.3 
96. '1 !:I O.ol (). C'O -U.l)l .60 ./t 4 .:!!,l U60 1l0Q.') 92.3 ,.6l1. a 
9'7.00 (..4'l (.I. (10 -0.u1 .46 .5S .4 '7 una llOO.2 91.!> -69.3 
97.25 O.4!i CI.OO -(J.Ol .'IS 5. L' 
• :> 
.47 1071.1 1099.9 90.1I -69.7 
97.5u CJ. (.3 (1.00 -U.01 .'.3 .!J6 .49 10.07 1099.6 9U.O -70.£ 
9',.75 O.4~1 (lijOO -\.).01 .J9 .6tl .03 1037 1099.4 89.3 -70.6 
IIS.vO 0.4(\ (; .l:tJ -O.vl ,::.19 .60 .!It! l.tl311 1099.1 • .111.5 
-71.1 
96.~!) O.311 (I.O\) -,I.ul. .:HI .6l • !:I 4 10lS lO98.Q 87.7 -7t.:; 
98 .• 50 C'.4t: O.GO -1,).01 • t.l .50 .:>0 lotH 1098.7 66.9 -7~.O 
98.75 0.42 ('.00 -G.Ol .It 2. .56 .49 lObO 1\.l9U.1j !Joel -.7(.4 
99.0Ci 0.42 ().Ol) -0.01 .1,1 .!>'7 .~o 1Q52 lC)90.4 85.;:l -n .• lI 
99.2!> Q.43 (j.00 -1.1.1)1 .42 .56 .49 lO~O ~09n.2 a4.!> -'13.3 
99.50 0.41 0.00 O.I)\) .'d .56 .49 1056 1098.1 83.7 -73.6 
99.'7!:1 C.I,O ti. tlO U.\J(J • 'I () .57 .~Q 10SO t09u.n £12.9 -?4.~ 
40800.00 \1.41 0.00 0.00 .40 .!>7 .!:lO 10~O lQ97.Q Bl.l ... ·'4.'1 
00.25 e'. ftv C,.IlQ U.QU .40 .!.>7 .:;'0 t049 109', .1I tH.3 -75 .. 1 
00.50 0.40 (I.QO (I.V\) .39 .sa .!.>l 10'.0 1097.6 liO.4 -75.5 
OO.1!> C.3'7 a.tiO 0.00 .~\'7 .60 .1>3 1026 1097.', 79.5 ~'l6.0 
vl.OO o.::n C!. (,\) n.ou ."J ., .bO .!>3 1026 1097 •• , 78.7 -76.4 
I 40{llll.50 (' .:n u.on Q.00 03" ... n.uo -U.~J lO~b 1097.7 70.9 -77.3 02.0d LI.37 0.00 0.00 .in .60 .!l3 lO2b 109'1.8 "5.1 -7S.1 02.$U O.En ( .. 00 a.ou .31 .60 • !12. 10£7 lO97.tJ 7~.l -19.0 
Y 
03.00 0.3.7 o.M 1.1.(,)0 .n .60 .!>l 1026 1098.1 71.3 -79.1I 
R 0".50 t1.1.l'1 u.OQ 0.00 ,:n .60 .!.>t 1026 10913.4 b9.3 "'lIQ~ '7 
~ 04.00 0.34 Co.ClO 0.00 .37 .llO .!l2 1Q25 ~09U.7 b'1,3 -Sl.!> 04.50 O.3i) 0.00 Q.vo .37 .bO .~l lOi!4 lO99.() b!hl -tl~.3 y,. I O!).oo Q.~? O.llO 0.01 .~8 • !.;t,~ .b 1 lU30 1099,4 6~.9 ..,83.2 0~.50 c.at; ().oo v.Ul .40 .~7 .4!J 1Q4S 1099,9 60.6 -8 i .. O U6.00 (1.40 (1.00 n.vt .40 .!37 .'19 10/.3 1100.4 5U.1 -64.1 u t.tl.so 0.39 p.nn U.ul .40 .el? • !;It) 1040 11OO.1l 5!l.6 .. S~.f) ~ 07.00 th3U c.ou \.1.01 .40 .~8 .!>O )038 l.lOl.~ !>2.9 -l.lb.3 
en.su O.Sb (; • (10 O.ul .39 .59 .!l1 1031 llOl.Z 50.0 . .. tn .0 
D8.CO 0.3(1 G.tto uoul .ll? .61 .53 1016 U02.9 4i.O -rn. '1 
Gtl.50 {'.35 t.GO v.1l1 .:36 .62 .54 1007 1103.6 4~h8 .. /31,1.4 
09.00 t.:?? C.OQ l.I.u2 .38 .cO .52 1023 1104.4 40.3 -89.1 
Ci9.bU o.a'? o.M u.\,)..{ .~b .61 .52 lO2~ llO!J.2 3tH 7 -89.7 
lO.OU 0.37 (.uo u.Ot!. d'i .60 .!;>1 1028 UOb.t) ~2.7 .. 90.~ 
10.50 c.:n G.OO Ih0~ .39 .~o .!;>4!. 1028 nOb.l\ 28.5 -90.8 
11.00 0.37 {,.QO tl.1.I2 ~39 000 • ~ll lOi!'7 110"'7 .. 7 24.Q -9t.3 11..50 0.37 t.. Otl iJ. •. U~ .39 .Ql .b2 1nb 11on.{:I 19.1 .. <H. '7 
40(! ll.00 C,. ;)7 C'.t'O n.Ol .39 -lle61 -1' .»2- 1Q~t, 1109.6 la.s .. n.1 
12.2!3. fJ.iH} Q. ('l' v.Of. .~8 .f;I~ .t>4 U.ll!.> lliO.1I 11.1 -92.;1 
l~.SO O.3!l ( •• OU u.Ot! .in .olt .!>b \000 11 ill. S b.~ .. 9".4 l S.lo ~l 
'~ 
,-," .. ~-::<~-,--..;.--.-.~-,,~, ~~,~!?"." ....... .-- '-,.. ---' - ~-- ,.~~- _. _. -"--~-~'~~~''''!I':'"Yr~~''"'1;~~-' 
.. 
r'" ~'!"'''_Ilii. ?-Is _~--*-..., f:1 I -
; ! j ; 
\~ ~ 
\ 
i Table 3 (cont.) I 
I , 
II 1963 53A (li):\'plorcr 19) 
!I 
-106 p lOGp 111' P -106 'p ii MJD log Pc log Ps '1' z n'11' -(\0 Ii 
-°0 F s t n '11' TI' • .. (Ulq (Ion) (dog) (dog) I .: I !', 
-1'7. !:I a .. 
,I 40t!12.75 c. ::,7 tl • (;0 0.U2 .39 -17.62 1023 1111.n 5.4 -n.s 
1, 
f 13.0V 0.38 (,.Of) O.Ol .40 .61 .~2 1030 1111.S 2.4 -92.6 
.I 
"o{ 
}1 13.25 C.30 ( •• 00 v.Ol .38 .63 
.S't 1012 ll12.n 359.'t -92..7 ~ 
h ij 13.50 (.36 ('. (10 U.Oe! .38 
.64 .54 lOU! 1112.6 356.3 w92..8 
-I q 13 •. ,~ (1.37 (I.Or) 0.\.12 .3'1 .63 .!J3 1019 11l3.l 353,1 -92.!:l -,[ 14.00 C.3" u.ao 0.02 .39 .63 .!>4 1017 1113.6 349.9 -92.u if 14.25 C.::HI 0.00 0.02 .40 
.62 .~3 1023 1114.1 346.7 -n,EI ~ 14.50 C •• 39 (j.00 ll.O2 .42 .60 .!>1 1039 1114.7 343.4 -92.1 i 14.75 0.44 (;.00 u.02 .46 
.57 .47 1067 111~.2 340.2 w92..7 { J 15.00 0.57 (l.CO n.Ol .60 .46 .36 USo 1115.a 336.9 -92.6 j ~ . 15.2.5 o.tll (,.00 0.v2 .83 .33 .22 1245 1116.4 333.6 -92.4 
·1 k 'j 15.50 C! • en c'.{.o u.o;;: .li9 .31 .It; 1258 1116.9 33U.4 -92,3 ~ 15·,7!:l (I.6/t t.OO U.02 .66 .41t .32 11115 1117.5 32'1.2 -92.1 J 16.00 (j .'t-3 0.(10 0.U2 .45 .60 .49 1045 11 If.lo 1 324.1 -91.9 16.2!> 0.37 O.Ov u.02 .39 .66 .!>5 1002. 1118.1 321.0 ",91.1 16.50 0.37. 0.00 u.u2 .39 .66 .!.>5 lC105 1119 .. 3 3HI,0 -9).4 
.J 16.7.5 0.4'" Cl.OO (1.02 .47 .!>8 .41 10t-3 11l9.9 315.0 -91.~ , 17.00 a.4!:? c. .c·o u.v.? .47 .58 .40 1062 1120.5 312.2 -90.9 !. 1 11.2~ 0.42 (l.OO v.lll .44 .61 .~1 1042 li2!.l 309.4 -90.6 
'i n.so O. 'to O.(lO U.02 .43 .62 .!:l2 1036 1121.1 306.7 -90.;3 17.7.5 0.41 Cl.OO u.u2 .43 .63 .!012 1036 1122. '3 $04.1 .. 89.9 18.00 0.39 ('.00 O.Ol .42 .64 .tt3 1028 1122.9 3C1l.6 -89.6 18 • .25 0.40 o.tlO 0.03 .42 .04 .!>3 1028 1123.6 299.1 
-69.2 lB..50 C.'tO 0.00 O.u;3 .43 .64 • !>2 103't 1124.2 296.8 .. (It:!. tl 18.75 0.40 0.00 0.U3 .42 .65 .!:l4 1026 1124.9 294.5 -08.4 19.00 0.41 () It no Cl.03 .44 .63 .S2 l<HO 1125 • .., 292.3 -ac.D 19.25 0.40 0.00 0.03 .43 .64 .!'>3 1032 U26.? 2.90.2 -87.5 .. 19.50 0.42 0.00 0.v3 .44 .64 .!.>2 1038 1126.8 2BIl.l 
-87.1 , 19.7!) 0.'.1 LJ.OO (l.u3 .44 
.64 .!:>2 1037 1127.5 ~IH).2 .. &6.6 , 2(1.00 o ./tl O.Ot) u.03 .44 .64 .~3 1036 1128.2 284.3 
-84.2 20.25 Q.43 ( .00 0.1.13 .46 .63 .!'>l 1048 1128.9 262.4 -U!>.7 20.50 o. '12 (J. CO 0.03 .45 .6/t • S 2. 1040 1129.5 280.7 -85.2 2u.15 0.42 0.00 (j.v3 .45 .64 .!'>2 1040 1130.2 .;na .9 -84."7 21.UO 0.',3 D.OO 0.03 .45 .6S .53 1039 1130.9 277.3 -84.2 21.2!1 0.44 0.00 0.u3 .41 .63 .!>1 1051 1131.6 275.7 -83. " 21.50 O./t 3 0.00 u.U3 
• ',6 .64 .!'>2 10/t4 1132.4 27/1.1 -El3.2 21.75 ' 0.40 (1.01 u.u3 .44 .6'7 .54 1029 1133.1 272.6 -82.7 -22 .. 00 0.35 0,05 u.03 .43 .68 .55 1021 U33.8 271.1 .. B2.;a 22.,2.!> 0.31 O.CIU 0.03 .42 .69 .57 1013 1134. '5 269.7 -61.6. 22.50 0.2& 0.11 0.03 .42 .70 .!.>7 1011 1135.2 260.3 -61.1 22.7!J 0 •. 25 {J.13 0.03 .41 .71 .5a 1003 1136.1i 267.0 -80.6 23.00 0.26 0.14 u.(J3 .44 .69 .~6 102.3 1136.7 26!;l.7 -80.0 i 23.25 Q~25 0.16 0 .. 03 .44 .69 .!:i6 1023 113,7.4 264.4 -79.5 23.50 0.25 (J. 1'7 0.03 .4!:l .68 .55 1029 1138.2 263.2 ... 78.9 23<!75 0.23 0.18 0.03 .44 .69 .56 1022 1138.9 264.0 -78.4 24.00 0.24 (;.19 0.v:3 .46 .68 .S4 1035 1139.6 260.& -17.8 24.25 C.2lJ 0.20 0.03 .'t 7 .67 .54 1040 114Q.4 ~59.6 -77.3 24.5U Q.22 0.20 (1.03 .46 .66 ~55 103~ 1141.1 258.5 ..;70.7 24.75 G.22 (...21 0.03 .46 .69 .!>5 1033 1141.9 257.4 ... "76.1 
-25.00 o.ao 0.22 0.03 4'-
· ~ .70 .06 1025 1142.0 256.3 -75.6 25.25 0.20 0,22 v.03 .46 .69 .!l5 1031 111t3.4' 255.3 .. 75.0 
-
25.50 0.11i C.23 Cl.04 .44 
.72 .57 1016 1144.1 254.2 -"4.4 :. 25.7!.> 0.16 0.2.3 t.).O't .43 .73 .59 1008 1144.9 253.2 -H.a :I~ 26.00 0.,16 0.24 0.u4 .43 .73 .59 1008 1145.7 252.2 
-73.3 . 26. 2!J 0.15 0.2', u.v4 .43 .14 .!.>9 1007 1146 •. 4 2S1.2 .. 72.( ,1 26.50 0.15 0.25 0.0't .43 .74 .59 1006 1147.2 250.3 ~72.1 .!" . c6.7!.> 0.1 it 0.25 0,04 .43 
.7.4 • !)9 1005 1148.0 249.3 .... 71.5 2"t!OO 0.1.5 0.25 u. tJ/t .,lt/t • -f3 
.59 1012 11 i~8. 1 240.4 -'70,9 :".. 
-, I <!7.2p 0.13 (·.,.26 o.O't • 't3 .75 .60 1UOs 1149.S 247.5 -{0.3 .27.50 0.14 C:.26 O.U4 ,44 
.14 .!)9 1011 USO.3 24~,.5 
-69.8 
216 ;< 
._, ' ;r 
c ~.i'''-~'~_fd;,, __ . __ . 
r::::'~r~"~-
1'-11' ;{."""".~ _ ,.:. 
-.: ~"V:"'-''''''IIr''''''''''''~~'T' 'I"~~;;,,~~~~;r-;T.'""~~~"" \I" i* ""!'!'I!"ir,~F.f!I!'".~!~"~'~·-'-""'iP··"~"~-c~· ... r-:...,~,:,n ~..,.."...,.~~~;,~,·'~-~t~~'"·'--"'~·7.'~'~""-;-~ 
:7 I ~ I ! 
I Table 3 (cont.) 




6 p 106 P 
s 
loG Pt -106 p a lo~ Pe log Ps T 11' ~ A.' 11' -0.0 6 -6 11' 0 
(OK) (lan) (deg) (deg) 
"'; 40027.75 (, .1'; 0.26 r· u4 ... 3 -17.75 -U~60 1003 1151.0 ~45 •. , -69.2 
26.00 ' 0.13 li.1,6 li:OiJ .43 .76 .61 1001 1151.0 244.U ~61l.6 
~fl"2!J G.D (".26 0.04 .44 .75 .60 1007 1152.5 243.9 ~6a.O 
28~5U (.14 0.2(> u.04 .45 .p .59 1014 1153.3 243.0 -:67.4 
28h5 (,.15 (I.rl (J.u4 .46 ,14 .~8 1018 1154.0 242.2 _66.b 
I 29JOO o .1't (l.;n U.04 • il~ .76 .60 1010 1154.7 241.4 -:66.2 I 29 J 2 5, I 0.14 (.21 U.V4 .4~ .76 ~60 1010 1155,5 240.? -65.6 29J50 I 0.14 0.2.' I).v .. .4b ,76 ~bO 1012 1156.2 239.7 -65.0 
I 29h5. (, .1" 0.2-' O.U4 .4~ .76 .bU 1012 1156.9 238.9 -64,4 3C.IOQ 0.15 (,.;u ().04 .46 • .,5 .!)9 1018 1157.6 230.1 -63.8 
-I 30.2~ (;.15 ('.27 u.04 .47 .75 .5!l 1023 1158.4 ,237.3 -63.2 30.50 0.15 C.2. 7 v.04 .47 .75 .58 1023 1159.1 236.5 -62.6 
I 30.7!J (J.lS 0.21 0.U4 • '17 .75 .5b 1023 1159.8 235.8 ~62.0 31.00 0.17 0.27 0.04 .48 .74 .~7 1029 1160.5 235.(J ~61.3 
l 31.25 0.15 (,.27 \).04 .46 .76 .59 1016 1161.2 234.2 ..,60.7 31.50 O.l!> 0.27 0.04 .46 .77 .60 1015 1161.9 233.5 -6U.l I 31.75 O.l!> (,.£7 U.04 .46 . -,.., .60 1015 1162.5 232.7 .J~9~5 32.00 0.13 v.l7 (J.04 .44 .79 .62 1001 1163.2 232.0 -'5S.9 32.25 0.15 (".27 0.04 .46 .77 .60 1013 1163.9 231.2 -51l.3 ~ 32.50 O.l~ 0.27 O.()4 .47 .77 ,59 1019 1164.5 230.5 -57.7 I I 32.75 0.14 C'.27 O.J4 .46 .78 .60 1013 1165.1 229.8 -57.1 33.00 0.13 0.27 o .U'. .45 .79 .61 1006 1165.·' 229.1 -56.4 33.25 0.13 C.27 0.0 .. .45 .79 .62 1005 1166.3 22b.4 -55.t! 
33.50 (1.12 [ .. 27 0.04 .44 .80 .63 998 1166.9 227.7 -55.2 
:- 33.75 0.13 l;. 2 7 IJ.U4 .44 .81 .63 998 1167.5 226.9 -54.6 
34.00 (J .12 0.27 V.04 .43 .H2 .64 991 1168.0 226.2 -54.0 
34.25 0.13 C.27 0.04 ,,44 .81 .63 997 H68.5 225.6 -53.4 
34.50 0.11 C.27 0.04 .42 .84 .65 982 1169.1 224.9 -52.7 
34.75 0.11 (.t.26 i).U4 .41 .il5 .67 975 1169.6 224.2 -52.1 
35.00 0.09 C..26 () .O't .39 .87 .09 961 1170.0 223.5 -51.5 
35.25 0.09 (;.26 0.04 .40 .86 .66 967 1170.5 222.8 -5(J.9 
35.50 (;.09 0.26 u.04 .39 .8t! .69 959 1170.9 222.1 -50.3 
35.75 0.09 0.2.6 ~1.O4 .39 .88 .69 958 1171.3 221.5 -49.6 
36.00 0.09 0.26 0.0't .39 .88 .69 959 1171.7 220.8 -49.0 
36.25 O.lll li.26 O.V4 .3t) .88 .69 959 1172.1 220.1 -48.4 
36.50 0.11 (,.25 u.04 .4Q .u7 .69 9b4 1172.5 219.5 -47.d 
36.75 0.09 0.25 0.04 .39 .89 
• "0 957 1172..8 218~fJ -47.1 37.00 0.,10 0.25 l).04 .39 .88 • <'0 958 1173.1 218.2 -46.5 
37.25 Ooh1 0.25 U.04 .40 .130 .09 964 1173.4 217.5 -45.9 
37.!)O «I 0.13 C:.2'1 (J.U4 .42 .86 .67 977 1173.6 216.9 -45.3 
3<7.7<5 I 0.12 0.24 0.U4 .41 .S7 .68 911 1173.9 216.2 -44.6 
38.00 0.13 Q.2'1 U.04 .41 .87 .68 971 1174.1 215.6 -44.0 I 
38.25 6.13 0.24 0.04 .41 .07 .bB 969 1174.2 214.9 -43.4 ~~< H J ;j 38.<50 0.11 0.24 0.04 .39 .90 .70 954 1174.4 214.3 -42.8 j, I' 36.75 C.IO 0.24 0.04 .37 .92 
• '3 940 1174.5 213.6 -42.1 i1 ~ II 39.0lJ 0.07 (.23 0.04 3'- .94 • -'5 926 1174.6 213.0 -41.5 • :> < Ii 39.25 0.05 C.23 u.O .. .32 .98 .79 902 1174.7 212.4 -40.9 
~l I 
l ~ 
406'78.25 0.79 -(;.1,9 -O.O~ .58 -117.48 -1'7.41 982 1089.2 1113.2 IS7.0 
;1 78.50 0.<"' 9 -0.19 -l).0~ .58 I .4B .41 981 1088.7 117.5 57.6 ,< 
7&.75 0.78 -(:.19 -c..l.l1~ .!}8 I .47 .41 982 1088.1 116.S 5b.~ It 
M 79.00 C.7"! -C.1S -CJ.u~ · ~" .48 .41 978 1087.5 116.1 58.8 11 79.2!J 0.76 -(:.18 -0.02 .57 .47 .41 Y77 1087.0 115.4 59.4 ;; Ii 79.50 0.76 -() .17 -0.02 .57 .47 .41< 976 1086.5 114.7 60.0 n I' ,./ 79.75 0.74 -C. 1'7 -O.Ol .56 .48 .41 971 1085.9 113.9 60.6 , H ~ u SO.uO 0.74 -C,.16 -v.{J2 .56 .47 .41 973 1085.4 113.2 61.2 
" 
" 1:0.25 0.72 -C.l6 -lJ.02. .55 .48 .42 968 1084.9 112.5 61.8 11 1\1 
" 
II 217 
~l~'~~:---"~~ -'_~-~'r--_-~-'~~·-~-~--~·~~~"'r'~"'""-=-""'·""~~_~~~r~_.7_~. ~--- -~-~'_-r-'_--_-_~""""""";_~' __ ,~--,~!
~ .. --=.--- .. 7-----'.-_--,, __ _ 
, 
I 
~ ~, ... ~~~·5.-t!;r__~"""IIr .. ""~.y ... r~~.....,"'.~"'--;~""4:~ ,; ~T<~:'~ -t' T.'~ ... ~-"- , .... """'-.,-:~ I "dibl.,·:;a! ,!",.~ '~~--"'--~..,,~."!_ "!".i':":!;'4!l!!'~"'t~~-~ Jj ..... \<,r'?-~~~ . .......-__ ""._ + .. 
~"lIr-M'~~~~~ :~--"!","~.~=,",I!!!\!'..L""_.",_.,."., ...... ~_ 
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i 
,! ! Table 3 (cont.) 
i 
! 1963 53A (Explorer 19) 
" 
_106 i» 106 i» Iff> Pt -I06i> 
, 
MJD log P log Ps T Z 0.11'-0.0 o -00 s a e 11' 11' • 
tl ~( (OK) (km) (deg) (deg) 
11 ,.. 40910.50 (:.6:3 o .{)O 0.02 .70 -17.40 -17.33 9 ~i 1 1092.0 26tl.4 81.8 .. r 
"II 11.1.75 0. fC) D.ClO lJ.02 .71 .40 .:B 955 1092.'; 267.4 81.4 
dl 11.00 ,) . .,;" 0.00 (J.Ll" .77 .37 .30 978 1092.9 260.4 81.0 
: Ii ll.~~ (I. tie:. 0. 11 (, O.U"i .88 .31 .24 1U18 1093.4 26~.5 8U.5 , ., 11.~u tl.';4 iJ.uO U.Oll i~6 .28 .20 1044 1093.1.1 ,,64.6 80.1 ' 'I 
" U 11. -f;;, 1.lI2 ~.oo 0.01 1.04 .24 .17 106<J 1094.4 263.7 79,7 : ~ ~ i 12.00 uJ")3 ) .tlU 0.01 .94 .29 .21 1038 1094.9 262.8 79.2 , 1~~25 0~U9 ~).no 0.01 .90 .31 .24 1025 1095.4 261.9 76,8 
,i ~ 12~~0 OJ79 0.00 O.,)l .81 .36 .28 993 1095.tl 261.0 78.4 H 12.75 o ~ (ltl 0.00 ll.l)l .10 .42 .35, 951 1096.3 260.1 71.'1 ! [l 13.00 .. , 0.63 0.00 0.01 .65 .4l) .38 930 1096.8 259,3 71,5 
d 13.25 ; 0.60 0.00 Ll.01 .61 .49 .41 913 1097.3 258,,4 77.0 1~.50 O.5b 0.00 0'.01 •. 59 .!i1 .43 904 1097.8 257.6 76.6 1~.75 0.61 O.ql 0.01 .63 .48 .40 922 1098.3 256.7 76.1 
1 II 14.00 OJ61 0.03 0.01 .65 .47 .39 931 1098.8 255.9 75.7 
! 11 14.25 0.61 0.(14 0~01 .67 .46 .38 940 1099.3 255.1 75,2 I I 14.50 0.60 0.06 (J.Ol .61 .46 .38 939 1099.8 254.3 74,8 I t !.! 14.15 OJ63 0.07 0.01 .71 .44 .36 956 1100.3 253,5 74.3 : ~ ~ I 
- II 1!l.00 0~59 0.08 0.01 .68 .46 .38 944 1100.8 252.7 73.9 ~l 15.25 0.55 0.09 0.01 .66 .48 .39 936 1101.3 251,9 73.4 15~50 0.53 0.10 0.01 .64 .49 .41 928 1101,8 251.1 73.0 
n 15.75 0.50 0.10 0.01 .61 .52 .43 915 1102.3 250.3 72.5 ;/ ~ 16,00 ' 0.49 O.~l 0.01 .61 .52 .43 916 1102.8 249.5 72.1 I ; U 40972.25 0.66 -oais -0.01f .37 -17.79 -17.65 1111 1107.8 91.7 -46.5 " H I l ~ 72.50 0.65 -O.~4 -0.04 .36 .80 .66 1104 1108.2 90.5 -47.0 I' 72.15 0.63 -0.~3 .-0.04 .35 .82 .67 1096 1108.6 89.3 -47.5 ,I ,! 
F 73.00 0.60 -O.~2 .. 0.U4 .33 .84 .70 1081 1109.0 88.1 -48.0 
Ii 73.25 0.58 -O.~l -0.04 .33 .84 .70 1082 1109.5 86.9 -48.5 
l~ 73.50 0.59 :g:~~ -0.04 .35 .82 .67 1098 1l09.Q 85.6 -49.0 " i) 73.75 0.57 --0 .• 04 .35 .81 .67 1101 1110.3 84,3 -49.5 
'I 
-,4.00 0.56 -0.~7 -0.04 .36 .80 .66 1110 1110.8 83.0 -50.0 1: 
" 74.25 0.55 -0.~5 -0.04 .36 .80 .65 1107 1111,2 81.6 -50,5 ),j 
74.~0 0.54 -0.13 -0.04 .37 .79 .64 1115 1111.7 80.2 -51.0 
"(4.75 0.53 -0.11 -0.04 .38 .78 .63 1124 1112.1 78.8 -51.5 
75.00 0.51 -0.09 -0.03 .38 .78 .63 1124 1112.6 77.3 -52.0 
75.25 0.49 -0.07 -0.03 .39 .77 .62 1130 1113.1 75.2 -52.5 
75.50 0.49 -0.05 -0.03 .40 .-'6 .61 1136 1113.6 74.2 -52.9 
75.75 O./t7 -0.03 -0.03 .40 .76 .61 1136 1114.1 72.6 -53.4 ~' 
76.00 0.45 0.00 -1J.U3 .42 .74 .58 1147 1114.6 71.0 -53.8 )' 
76.25 0.43 0.00 -l).O~ .40 .77 .60 ll34 1115.1 b9.2 -54.3 J 76.50 0.42 0.00 -0.03 .39 ,78 .61 1127 1115.6 67.5 -54.7 
76.75 0.38 0.00 -0.03 .35 .82 .66 1099 1116.1 6;;'.6 -55.2 
77.00 0.37 0.00 -0.03 .34 .83 .68 1092 1116.7 63.8 -55.6 
77.25' 0.34 0.0(1 -0.03 .31 .81 .72 1068 1117.2 61.8 -56.0 
7"'.';)0 0.33 0.00 -0.03 .• 30 .88 .74 1061 1117.7 59.8 -56.5 
77.75 0~33 0.00 _o.oa .• 30 .88 .74 1061 1118.3 57.7 -56.9 ~ 
78.00 0.38 0.00 
-O.U1 .:)6 .81 .66i 1111 1118.8 55.5 -57.2 
78.25 O.~2 0.00 -0.0': .50 .67 .57.1 1192 1119.4 53.3 -57.6 




1244 1119.C/ 51.0 -58.0 
78.75 0.66 ,0.00 ..;O.OJ ·.64 .56 .39 1242 1120.5 48.6 -58.3 
1 79.00 0.65 ,0.00 _0.0.2 .63 .59 .40 1238 1121.1 46.1 -58.7 ,~; 79.25 0.62 ,O.co -o.oi .60 .61 .43 1226 1121.6 43.5 -59.0 79.50 0~61 :0.00 -0.02 .59 .62 .43 1221 1122.2 40.9 -59.3 
* 
79.75 0.60 0.00 -1J.02 .58 .63 .44 1217 1122.a 36.1 -59.6 'i '" ,. 80.00 0.6U 0.00 -0.0" .58 .63 .44 1216 n;23.4 35.3 -59.9 " .i 
80.25 O.6CJ 0.00 -U.DI .59 .62 .43 1219 1123.9 32.5 -60.1 
80.50 0.49 O.Ot) -0.01 .48 .71 .~3 1169 1124.') 29.5 -60.4 . , 
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to 
Table 3 (cont.) 
~ 1963 53A (Explorer 19) 
t. 
~ MJD _106 p 106 p 1cf Pt -106 p log Pe log Ps T Z u 1T -u0 0 -0 l~ S a 1T 1T 0 
.' ~ (OK) (kIn) (deg) (deg) 
"j". II, 
i i:! :--... 
! I ~1 409Q6.25 0.31 O.PO U.04 .3~ -17.94 -n,"'n 1010 1160.'5 268.9 -4~.4 ~ !ti 96.50 t, • .j 1 0.(:0 0.04 .35 .94 
· ",., 
1005 lllll.n 268.1 -4~.O r~ I'" 96.75 G.31 0.00. U.Of+ .34 .96 .79 9!i8 1161.'3 267.2 -44.6 ~ 97.00 C!.32 O.OCI U.04 .36 .94 
• "'6 10Cll 1162.0 26ta4 -44.2 l' ;1 
'J 1.25 (/.33 0.00 U.04 .:31 .93 , '" 1010 1.162.6 26~.~ -43.d 
• ;J ji 9/.';0 (;.33 o~n(i LJ.04 .3" .93 .75 10C,8 1163.l. 26 Ito 7 -43.4 
" i' 91.', ~ 0.33 0.(/(; U.O/t .37 .94 
• 15 1004 1163.6 263.C; -43.0 ii 
" 
9U.00 0.38 0.00 U.O /• .42 .89 .7CJ 1031 1164.1 263.1 -42.5 ~. 9b.25 0.38 O.UO O.O't .42 .89 .70 1032 1164.6 262.3 -42..1 ~ ~ rt 9&.50 0.35 O,liO LJ.04 .40 .91 ,72 1019 116~.1 261.5 -41.7 ~~ 98.75 0.29 0.03 0.04 .36 .95 
.1"' 990 1165.6 260.7 -41.3 ., ii' Sl9.00 0.23 0.06 0.04 .33 .99 .&1 961 1166.1 259.9 -40.9 
!I' 99.,5 0.21 O,()Ci u.04 .34 .98 .bO 967 1166.6 259.2 -40,S 
ri 99.!>0 0.19 0.11 0.04 .34 .99 ,80 966 1167.1 258.4 -40.0 ~~ . 99. "IS O. I" 0.13 CJ.04 ,34 .99 .&0 966 ll6.,.? 257,6 -39.6 Ii: 41000.00 O.l7 0.15 \) •. 0/, .3'1 .95 .7fl 969 1160.0 256.9 -39.2 fl 
!'i OU.25 0.1!> 0.17 li.O'. .36 .97 .71j 919 1168.') 256.1 -30.6 
n 
OCJ.50 0.13 O.lh 0.04 .36 .97 .78 977 H68.q ;>55.4 -38.3 
il 00.75 0.11 0.20 0.04 .35 .98 .79 967 1169.4 254. " -37.9 
1': 01.00 O.()9 o •. n 0.04 .34 -18.00 .1)0 956 1169.~ 253.9 -37.5 If 
~. 01.25 0.06 0.;'2 0.0, ,32 .02 .83 936 1170, , 2!>3.2 -37.1 
u: 01.50 0.03 0.7.3 O.CJ5 .31 .04 .t;5 926 1171.).,7 2.52., -36." 
W 01.75 0.03 0.24 LJ.l)5 .31 .04 .&5 926 1171.1 251.8 -36.2 ~: 02.00 0.04 0.24 0.05 .33 .01 .82 946 1171.6 251.0 -35.8 
W O.2.2~ 0.(13 0.2!> 0.05 ,32 .03 .83 933 1~72.() 250.3 -3,.4 
'i: 02.50 0.02 0.25 0.05 .32 .03 .b4 930 1172.4 249.6 -34,C; 
02.75 0.00 0.26 u.O!j .30 .06 .&6 912 11 n.1l 248.9 -34.5 
03.00 0.00 0.26 0.05 .31 .05 .85 919 1173.2 240.2 -34.1 j 
03.25 u.OO 0.27 0.05 .32 .03 .04 926 1173.5 247.6 -33.7 ~ 
03.50 0.00 0.2.7 0.05 ,32 .03 .84 925 1173.Q 246.9 -33.2 ~ , 1 03.75 -0.02 (J.2U U.05 .31 .05 .8!> 914 1174.3 246.2 -32 .8 ':t ' , 
04.00 -0.01 0.2f1 0.05 .32 .04 .8't 923 1174.6 245.5 -32.4 ~ U4.25 -0.02 0.29 u.O~ .32 .04 .&4 922 1174.Q 2't4.8 -31.9 
0't.50 -O.\H 0.29 v.U5 .33 .02 .83 en8 117.5.3 244.1 -31.5 
04.75 0.00 0.29 0.05 .34 .01 .81 936 1175.6 ,43.5 -31.1 
05.00 0.00 0.3u O.Os .35 .00 .80 943 1175.Q 242.8 -3CJ.6 
!: 05.25 0.00 0.30 0.05 .35 .00 .80 941 1176.2 242.1 -3u.2 
05.50 0.02 0.30 0.05 .37 -17.98 .76 954 1176.? 241.5 -29.8 
05.75 0.03 0,30 0.05 .38 .97 
• 77 960 i176.7 240.8 -29.3 
06.00 0.02 0.30 0.U5 .37 .98 .76 948 1.1.71.0 240.2 -28.9 
~ i 06.25 0.03 0.30 0.05 .39 .96 ,76 9("3 1177.2 ~39.5 -Z8.5 
::: 06.50 0.04 0.30 0,05 .40 .95 .75, 970 1.177.5 231l.9 -28,0 
06.75 0.05 0,30 0.05 .40 • 95 ,75 . 969 1117.7 238.2 -27.6 
07.00 0.06 0,30 0.05 .42 .93 .73, 980 1117.9 23756 -27.2 
07.25 0.08 0,30 0.05 .4~ .91 .70 990 1l.78.1 236.9 -26~7 
07.50 0.09 0.30 0,0, .44 .91 .7e 989 1.178.3 236,3 -26.3 
07.75 0.14 0.30 0.05 , .451 .86 .66 1018 1178.4 235.6 -25.9 
;i 08.00 0.18 0.30 U.O~ .• !:>~ .83 .62 1038 1178.6 235.0 -25," 
1! 08.25 O.lH 0.30 0,.05. • !:IS ,83 .62 1036 1178.7 23'+.4 -25.0 08~50 0.10 0.30 01.05! .45 .90 ,69 987 11.78.'1 233.7 -24,6 
08.75 -0.01 0.30 0.0,5 1. 33 - 6.9 3 .83 898 1179.0 233.1 -24.1 
:;, 
09.00 -0. (l't 0.29 U. 05~ .31 .06 .86 883 1179.1 232.5 -23.7 
09.25 ,-0.03 0,29 O. \)5 .32 .05 .iJ4 891 1179.2 231.8 -23.3 
09.50 -0.02 0.29 1).05 .32 .05 ,84 892 1179.2 231.2 -22.8 
09.75 -0.01 0,29 0.05 .32 .05 .84 891 1179.3 230.6 .. 22.4 
10.00 0.00 0.28 0.05 ,33 •. 03 .83 897 1179.4 230.0 -22.0 
10.25 D.eH 0.28 0.05 .34 .02 .82 904 1179.4 229.3 -21.5 
10.50 0.01 0.28 U.U5 .34 .02 .b2 904 1179.4 228.7 -21.1 
, 
I 1.0.75 0.01 0.2& V.05 .34 .02 .&2 903 1179.4 228.1 -.20.7 
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~ Table 3 (cont.) 
t, 
1963 53A (Explorer 19) 
Il • 
106 P 106 Pt -10
6 p T 0 MJD -lCi ,p log P
e log Ps z a. 1T-a.0 -0 s a 1T 1T 0 
'1 (OK) (Ian) (deg) , (deg) , 
,. , , 
'" 41011.25 O.(J2 n.27 {J.0,5 .34 -H •• 03 -17.82 901 11H.3 226.'i -19.8 
11.50 0.U1 () .2" 0.05 I .33 .04 .El3 891 11"19.3 226.3' -19.3 
11.75 O. ()2 0."£7 O.U5 .33 .04 .83 890 1119.2' 225.7 -.18.9 
... 
12.00 0.02 U.;.!/) V.D!) .33 .04 .&3 889 1119.2 225.0 .. 18.5 
,12.25 0.01 0.26 O.O!) .32 .O~ .64 8.00 1179.1 224.4 ~1&.(J 
,l2.50 O.liZ (J .• 26 U.05 .33 .04 .U3 8ft7 11 H.n 223.8 -17.6 
12.75 ().1)2 0.25 0.05 .33 .04 .83 886 1170.Q' 223.2 -11.2 
~ ( 13.00 C).li2 O.2~ v.f)5 .32 .05 .b4 877 117B.El' 222.6 -16.7 .~ 13.25 (J. III 0.25 u.u~ .~H .Ob .tiS 867 117A.6 222.0 -16.3 l..,..; 13. ~O It.u't 0.24 0.05 .33 .03 .83 BI:13 11113.1), U.l.4 -15.8 ~ , 
~ 13.75 0.05 0.2 /1, 0.05 .33 .03 .tl3 882 1178.3; 220,.8 I ~ 15!.4 
14.0Q 0.07 0.24 u.05 .35 .00 .aCi 897 1178.1i 220'.2 , .. 15 •• 0 
14.25 O.On 0.23 0.05 .33 .03 .82 819 1118.0 219.6 ! J.14.5 
14.50 (I.US 0.23 0.05 .:p .03 .82 878 1177.81 ,219:.0 • ; 14:.1 
14.75 0.05 0.22 lI.O!) .32 .04 .64 809 1117.6! 218i.4 -:-13.0 
1~.00 0.07 0.22 0.04 .33 .03 .ti2 &11 1117.3: 217.8 ~13.2 
),5.25 0.0"' 0 • .22 0.04 .33 .03 .8.2 8"'6 1177.1' 2l'f.2 I -12.a 
IS.50 0.06 0.21 0.0 /• .31 .06 1:1" . ;) 85.9 1176.9 216 •• 6 • 
-r12:.3 
15.75 a.Ci5 (l.ll 0.04 .30 .07 .86 849 1176.6 f16.0 ,"'11.9 
16.00 O.U4 0.21 U.04 .29 .09 .88 840 1176.4 215.4 ':'11.4 
16.25 V. (14 0.20 0.04 .28 .10 .~O 830 1176.1 ?14.8 -io11.O 
16.5(1 (j.06 0.20 0.04 .30 .0"' .87 847 1175.a, 214'.2 .. 10.6 
:\ 
16'.75 0.07 0.19 (J.U4 .31 .06 .85 ~54 1175.5 213,,6 ' -10.1 
17 .00 O.U" 0.19 0.04 .30 .07 .86 84~ 1175.2 : 213.0 ,-9."' 
I 17 .25 0.07 0.18 0.04 .29 .08 .88 836 1174.9 212.4 -9.2 
""f 17 .~O 0.05 O.lC U.04 .27 .12 .91 tl17 1174.6 211.8 -8.8 
" I 17.75 0.05 0.17 0.04 .26 .13 .93 tlD1 1174.2 211.2 -8.3 Ll 18.00 a.u4 0.17 U.U4 .25 .15 .94 795 1173.9 210.7 -1.9 
r 
-O.u~ I -.. 41051.25 0.72 -0.39 .30 .. 17.88 -17.78 851 1103.4 127.3 49.1 I , I 51.50 0.73 -0.39 -u.03 .3l .86 .17 874 1102.9 126.5 49.5 
51.75 0.73 -0.39 -0.03 • 3 ~,. .86 .76 880 1102.5 125.7 49.9 
52.00 0073 -0.39 -U.03 .3~ .85 .76 880 1102.1 124.9 !;)0.3 
52.25 0.73 -0.39 -V.03 .31 .85 • "It, 881 1101.h 124.0 50.7 
52.50 0.75 -0.39 -0.03 .32 .84 .75' 890 1101.3 123.2 51.1 
L 52.75 O. '/5 -0.39 -0.03 .34 .81 .72 912 1100.9 122.3 51.5 
53.00 O. -'5 -0.39 -0.03 .34 .81 .72. 917 1100.5 121.5 51.8 
L 53.25 0.74 -0.39 -0.03 .33 .82 .73, 912 1100.2 120.6 52.2 
53.50 (j.7~ -0.38 -0.03 .34 .80 .71 921 1099.8 119.7 52 •. 6 r 53.75 0.74 -0.3ii -O.(J~ .32 .82 .74 912 1099.5 118.8 53.0 54.00 0 • .,0 -0.36 -0.03 .29 .87 .78 882 1099.2 117.8 53.4 
~4.25 0.69 -0.38 -O.U~ .~7 .90 .81 863 1098.9 116.,9 ,53.8 
54.50 0,69 -0.38 _n.!J~ ' • .28 .B8 .79 875 1098.7 115.9 54.1 , 
54.75 0.71 .. 0.3iJ -0.03, .30, ,85 .76 895 1098.4 11S.0 54.5 ~ 
_ f 55.00 0.77 -0.3& -0.0$ .36 .17 .68 9~3 1098.2 114,0 54.9 
j 55.25 (J.79 -0,38 -0.03 .39 .73 .65 977 1098.0 113.0 55.3 
~ 55.50 0.87 -0.37 -O,.O~ .46 .66 .57 1027 1097.8 111.9 55.7 
55.75 0.97 ~0.37 -0,,03 .56 .58 .49 1081 1097.6 110.9 56.0 
56.00 1.25 -0.37 -0,,0$ :.tl5 .41 .31 I1B4 1097.4 109.8 56.4 
56.25 1.11 -0.37 -0:.03 .71 .49 .39 1133 1097.2 108.7 56.8 
56.50 1.03 -0.3b -O.O~ .64 .53 .43 1111 1097.1 107.6 [51.2 ~; 1 56.75 0.94 -0.36 -0.03 .5'4 .60 .51 1069 1091.0 106.5 157.5 
57.00 0.81 ~o..36 -0.03 .<t2 .71 .61 997 10.96.9 105.3 151.9 , 
• 57.25 0.81 -0.35 -0.Q3 .42 .70. .61 998 1096.8 104.1 58.2 
51.50 0.81 -0.35 -0.03 .43 .69 .60 1008 1096.7 102.9 58.6 
57.75 O.eH! -0.35 -0.03 .42 .70 .61 1006 1096.6 101.7 59.0 
58.00 O.BO -0.34 -(J.03 .42 .70 .61 1008 1096.6 100.4 59.3 
58.25 0.79 -0.34 -0.03 .43 .69 .60 1016 lo.96.S 99.1 59.1 











F'~<"n'~'r=·~-"--',;T~-'-"-·-.·'~--'=- , . 
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41058.75 (.I. ill! 
59.0Q c • ,j () 
59.25 r,. l'U 
59.50 u. I') 
59.7~ ().(llJ 
60.00 0./9 
6U.2!.l o. "f 
6u.50 0.76 
6Ll.75 0.7't 
61.00 (l. 'f:~ 
61.25 0.72 



















66.25 0 ... 31 
66.50 0.2f.l 


























































































Table 3 (cont.) 
loG Pt _106 p a log Pe log Ps 
-0.03 .4~ -1/.66 -17. !.l7 
-v.u3 .45 .66 • '.Y, 
-(I.U3 .',6 .65 .~7 
-U.(I;) .4!.l .6(. .!.l8 
... 0.U3 .'17 .6'. .56 
-U.03 .4 'f .65 .!.l6 
-U.03 .45 .6'7 .5& 
-v.03 .44 .68 .59 
-V.\)3 .43 .6B .59 
",(I.U3 .43 .68 .59 
~u.O;; .',3 .66 .!.l9 
-U.Oj .(Il .70 .61 
-ll.02 .42 .69 .60 
-().U2 .42 .69 .60 
-CJ.02 .43 .68 .59 
-U.02 • 't3 .68 •. 5t;1 
_u.,)2 
.54 .59 .!>O 
.lJ.J;:! .58 .57 .47 
-lJ.()2 .55 .6() .50 
-U.ll2 .48 .65 .5:> 
-U.tJl .47 .65 .56 
_u.U" .46 ,66 .57 
_U.U2 .44 .68 .59 
.(J.02 .43 .69 .60 
_0.02 
.'.3 .69 .60 
-lJ.02 .41 .71 .62 
_u.02 .41 .71 .62 
-Li.u" .39 • "3 • 6/t 
_0.02 .36 .76 .67 
_C1.02 .33 .80 .71 
-0.02 .29 .86 .76 
-0.01 .27 .89 .80 
-0.01 .25 .92 .83 
,,;,u.Lll .28 .U8 .7a 
-O.LlI .29 .86 077 
-li.Ol .30 .85 • "f!; 
.0.01 .32 .82 .73 
-0.01 .33 .82 .72 
-0.01 .33 .82 .72 
-U.lH • .13 .82 .72 
-u.Ol .33 .82 .72 
-0.01 .34 .81 .71 
-u.Ol .34 .81 .71 
-lJ.Lll .39 .76 .66 
-D.tH .45, .70 .60 
-U.Ol .36 .. ClO .70 
-0.01 .27 .92 .82 
-0.01 .26 .94 .B3 
0.00 .24 .. 97 .87 
u.OO .26 .94 .84 
(J.110 .26 .94 .84 
Ll.OiJ .27 .93 .82 
O.OU .28 .91 .Bl 
0.00 .29 .90 .79 
0.00 .30 .B8 .78 
0.00 .30 .89 .78 
0.00 .31 .87 
• "7 0.00 .35 .83 .72 
0.00 .41 .77 .65 
1I.u() .37 .82 .70 
gg4 
~'-"7':':--1Z' ri,=r6'VfRw.i~,;, .. ;.;.:'i<~.~i~:~~~);""';-:";'-:~';-'~!",~~~";.;~;"'I>~· .".i, ..... _ ...... ,-~,,~-•. -' ::"',"';:.,.~~.> .~""'-~'. +-> ••••• ';'~" 
" 
'1' 
1T z U 1T -u0 lJ -0 1T 0 
(OK) (Ion) (deg) (deg) 
1036 1096.') 96.4 60.3 
1039 1096.'i 94.9 60 •. , 
1042 1096.5 93.~ 6l.0 
1036 1096.5 n.v 61 • ., 
10!.ll ICl96.6 90.4 61.6 
10't? 1096.7 88.<; 61.9 
1()35 1096.U 87.2 62.2 
1031 1096.9 85.5 62.5 
1030 1097.0 83.8 62.8 
1033 1097.1 82.0 63.1 
H133 1097.3 80.1 63.4 .' 
1020 1097.4 7U.2 63.6 
1029 1097.0 "'6.2 63.9 
1031 1097.8 74.1 64.1 
1039 1098.0 72.0 64.4 
1039 1098.2 69.8 64.6 
1097 1098.4 67.5 64.8 
11 09 1098.7 65.2 65.0 
1093 1098.9 62.8 65.2 
lOb3 1099.2 60,3 65.3 
1062 1099.5 57.7 65.5 
1055 1099.7 55.1 65.6 
1046 1100.n 52.4 65.7 
1041 1100.3 49.6 65.8 
1042 1100.7 46.7 65.9 
1027 1101.0 43.8 66.0 
1028 llOI.3 40.0 66.0 
1021 1101.7 :37 .8 66.0 
1001 1102.0 34.7 66.0 
977 1102.'_ 31.6 66.0 
941 1102.8 20.5 66.0 
921 1103.1 25.4 65.9 
899 1103.5 22.3 65.8 
932 1103.9 19.2 65.7 
942 1104.3 16.1 6'5.5 
952 1104.7 13.0 6~.4 
968 1105.2 10.0 65.:: 
974 1105.6 7.0 65.0 
975 1106.0 4.1 64.8 
973 1106.5 1.3 64.5 
9"4 1106.9 358.5 64.3 
985 1107.4 355.8 64.0 
gel 1107.8 353.2 63.7 
1020 11 08.3 350.6 63.4 
1058 UOS.1l 346.1 63.0 
995 1109.3 345.7 62.7 
914 1109.8 343.4 62.3 
90!> 1110.2 341.2 62.0 
882 1110.7 339.0 61.6 
906 1111.2 336.9 61.2 
900 1111.7 334.8 60.a 
913 1112.3- 332.9 60.4 
930 1112.8 331.0 bO.O 
944 1113.3 329.1 59.6 
954 1113.8 327.3 59.1 
953 1114.4 325.6 58.7 
964 1114.9 323.9 58.2 
997 1115.4 322.3 57.8 '.£ 
1037 1116.0 320.7 57.3 ~ 




, ~ '.~'.' .: .. ~-~,~. ~ ,-.~ .. -' ... ~.~.~" .... ~-~:....;:. -, ,. _. ~',.' '.'-' .~"" - "1'Iii 
~ r ~ ="~ ~"' --~,,~ -~-.~ , "---~,"-")"~"-' '-~'~~'~'-.~ -~-"---. ·~·""".-~·,"'r'"-~~C~'~ ~-~.'C ')f""'f[""""",:,"~~-... -",,.~~~--:- .. ~---;--;-- "-"'>~ '-'-- ,~,,, .... :·--... """:""'"-'!""" ..... s~~·· 
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Table 3 (cant.) ~ 1963 53A (Explorer 19) 11 
i\ 
I! MJD _106 p 106 P 106 '1> 6 • log p log Ps T 0 -0 -10 ~ P z (l -(l iI s t a e 1T 1T 0 1T 0 fI (OK) (kIn) (deg) (deg) I, 
i U 
'.' ii 41073 •. ,~ 0.32 (1.0(, (J.00 .32 -17.87 -17.76 9~,', 1117.1 317.7 56.4 t! 
" 
7,+.00 (.1.31 0.00 v.OO .31 .89 .·n 963 1117.6 316.2 55.9 
:1 74.25 0.30 O. tiC) 0.00 .31 ,89 .78 963 1118.2 314.d 55.4 
7't.50 0.2b 0.0(1 0.01 .29 .92 .81 944 1118.7 313.4 54.9 
74.75 0.3u O.ClO U.Ol .30 .91 .79 954 1119.l 312.1 54.4 
~) 75.00 0,~9 O. LI(i U.Ol .30 .91 .80 948 1119.8 310.8 53.9 
ff 75.2b 0.3U 0.00 O.ul .31 .91 .79 953 1120.4 309.5 ~3.5 , 
a 7~.50 0.3l1 O.OQ 0.01 • ::H .90 .79 958 1121.() 308.3 53.0 , , 
75.75 0.30 0.00 0.01 .30 .92 .80 955 1121.6 307.1 52.5 L.-l , , 76.0(l 0.29 O.CIO O.Ul .30 .92 .1>0 9b5 1122.1 305.9 51.9 
76.25 0.27 0.00 0.01 .2B .95 .83 933 1122.7 304.7 51.4 
76.!)() 0.2D 0.00 u. \.>1 .29 .94 .82 944 1123.3 303.6 50.9 
76 .. 75 0.30 0.00 U.Ol •. :\1 .91 .7<) 963 1123.Q 302.5 50.4 
77.00 0.32 0.00 (l.01 .33 .89 .77 9'/4 1124.4 301.4 49.9 
77.25 0,34 D,l'() 0.01 .35 .86 . .,~ 906 1125.0 300.3 49.4 
"(7,50 o • 'IZ () • (II) 0.01 .44 .7<) .b6 1U47 1125,f> 299.2 48.9 
77.75 0.'.4 0.0(1 (J • (Jl .46 .7a .6(t 1052 1126.2 298.2 48.3 
78.00 o .ltl 0,0(; 0.02 ,42 .83 ,68 1022 1126.13 291.2 47.6 
7H,25 0.39 0.00 O.U2 .41 .84 .70 1015 1127.4 296.2 47.3 
;,. 78.5C, 0.36 a,C(1 0.02 ,38 .87 .73 99!> 1127.4 29!:l.2 46,6 
7B.75 0.33 0, (1(, 0.02 .35 ,90 , TI r;?4 1128.'5 294.2 46.2 
79.00 0,34 O.liO O.O,? .36 .89 .75 964 1129.1 293.3 45.7 
(,': 79.25 0.34 o. ()o 0.02 .36 .89 .7~ 96c) 1129.7 292,3 45.2 
79.50 0,35 O.ClO u.02 .37 ,88 .74 999 1130.3 291.4 44.6 
79.75 u.3b 0.00 U.02 .37 .88 .75 998 1130.9 290.5 44.1 
80.00 0.34 0.00 {J.02 .36 .90 .76 989 1131.5 289.6 43.6 
8C.25 0.35 0.00 0.02 .37 ,89 .75 996 1132.1 288.7 43.0 
80.50 0.33 0. (10 {J.02 ,35 .91 .77 981 1132.7 287.8 42.5 
80.75 0.34 O,co 0,02 .37 .89 .75 1000 1133.3 281.0 42.0 
81.00 0,33 0.00 0.02 .36 .91 .77 990 1133.9 286.1 41.4 
81.25 O. ;:lIt 0.00 u,02 .36 .91 ,77 985 1134.5 285.2 40.9 
81.50 0.33 0,00 0.02 .35 .93 .78 976 1135,1 284.4 40.4 
81.75 0.33 0.00 0,02 .36 .91 ,77 990 1135.tJ 283.6 39.8 
82.00 0.33 o. (\(1 0.03 .36 .91. .77 992 1136,2 282.8 39.3 
82.25 0.32 0.00 0.03 .35 ,93 .79 982 1136.8 281.9 38.7 
82.50 0,,33 0,00 U.03 ,35 .93 .79 984 1137.4 281.1 38.2 
82.75 0,31 0.00 0.03 ,34 .94 .80 979 1138.1') 280,3 37.6 
83.00 0.30 0,00 0.03 .33 ,96 .&1 971 1138.6 279,5 37.1 
83.25 0.30 0,00 0,03 .33 .96 .81 969 1139.2 278.8 36.6 
83.50 0,29 0,00 0 • .)3 ,32 .98 .03 960 113'1,,8 278.0 36.0 
83.75 0.29 O.GO u.03 .32 .98 .&3 960 1140.3 277.2 35.5 
84.00 0.28 0.00 0.03 .31 -!floOO ,85 949 1140.9 216.4 34.9 
84.25 0,26 0.00 0.03 .29 ,03 .8tl 92.6 1141,5 275.7 34.4 
84.50 0.27 0.00 (1.03 .30 .01 .87 938 1142.1 274.9 33.8 
8 'to 75 0.28 0.00 0.03 .31. .00 .85 949 1142.6 2.74.2 33.3 
8!5.00 0.31 o.ou 0.03 .34 -17,96 .81 974 1143,2 273.4 32.7 
85.25 0.32 0.00 0.03 .35 .96 ,81 979 1143.8 272,7 32.2 
85.50 0.35 0,00 U.03 ,39 .91 ,76 1010 1144.4 2.71.9 31.6 
85.75 0.39 o.ou U,03 ,43 .87 .72 1037 1144.9 271.2 31.1 
86.00 0.42 O.ClO 0.03 .45 .86 .71 1048 1145.'5 270.5 30.5 
86.25 0.42 0,00 0.03 .45 ,86 .71 1046 1146.0 269.8 30.0 
86.50 0.4\1 o.uo lI.03 .44 ,87 .72 1042 ll46.f> 269.0 29.4 
86.75 0.4G 0.00 0.03 .4'4 .87 .72 1045 1147.2 268.3 28.<:1 
87.00 O./tU 0.00 O.U4 ,43 .88 .73 1038 1147.7 2.67.6 28.3 
S".25 0.:;7 o.ou U.04 .41 .90 .75 1025 1148.2 266.9 27.8 ;, :' 87.50 0.33 0,00 0,0'1 .36 .96 ,80 988 1148, B 266.2 27.2 
87,75 0,31 0.00 O. Oft .35 .97 .82 980 1149.3 265.5 26.7 
88.00 0.34 0,00 U.OII .37 .95 .80 993 1149.9 264.8 26.1 
813.25 rJ~. 34 0.03 0.04 .41 ,92 .76 1018 1150.4 264.1 25.6 
88.50 0.31> 0,06 0.04 .48 ,86 . ,70 1057 1150.9 263.4 2!:l.u 
225 
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~ II Table 3 (cont.) 
11 
11 








T 0 -0 ~ MJD z a TT- a0 j S t a TT TT 0 
I (OK) (kIn) (deg) (deg) , , 
I"" 4111S.00 0.09 0.11 (I. U 1 .21 -lU.22 -lEl.OS 175 1156.6 1':17.0 -34.3 
* 1~.50 0.10 0.1(1 U.Ol .21 .21 .05 7'12 1155.7 195.!l -35.4 
16.00 o .l(J 0.(j9. 0.01 .20 .23 .06 754 1154.7 194.6 -36.5 
Ib.50 0.11 0.01$ 0.01 .20 .23 .06 75!> 1153.7 193.3 -37.6 1 !;. ,.. 
1 ., • UO 0.11 O. (/ , 0.01 .19 .2, .06 743 1152.7 192.1 -38.7· 
17.50 0.13 0 .• 06 0.01 .20 .22 .06 755 1151.6 190,,8 -39.8 
18.00 0.15 0.05 0.01 .21 .19 .(J3 766 1150.5 189.6 -40.9 
18.50 0.16 0.0'+ 0.01 .20 .21 .05 752 1149. 4 188.3 -42.0 
19.00 (I. Hi 0.03 0.00 .22 .16 .01 775 1148.3 187.1 -43.1 . ( 
lY.50 0.19 0.02 0.00 .22 .15 .00 771 1147.1 185.8 -44.2 
.-' 20.00 0.19 O. (12. 0.00 .21 .17 .02 759 1145.9 184.6 -45.3 
2CJ.50 0.17 0.01 U.OO .17 .26 .11 704 1144.7 183.3 -46.4 
2hUO O.l? 0.00 (J.OO .17 .26 .11 -r05 .'-143.4 182.0 -47.4 
21.50 o .If; -0.01 0.00 .17 .26 .11 709 1142.<' !flO. 8 _48.5 
22.00 0.20 -0.02 O.Ou .18 .23 .08 124 1140.9 179.5 -49.6 
,2.50 0.i2 -0.(,3 0.00 .19 .20 .05 735 1139.6 178.2 -!:IO.7 
23.00 0.23 -0.04 -U.01 .19 .19 .(J5 735 1138.2 l76.9 -51.8 
23.50 (J.24 -O.v!;, -0.01 .19 .19 .u4 734 1136.9 175.6 -52.9 
24.00 0.25 -0.06 -u.Ol .19 .18 .04 732 1135.5 174.3 -54.0 
24.50 0.26 -0.06 -0.01 .19 .17 .03 732 1134.1 173.0 .55.1 
25.00 O.Lfi -0.07 -0.01 .19 .16 .03 731 1132.7 171.7 -56.1 
25.50 0.29 -0.013 -0.01 .20 .13 .(JO 743 1131.3 170.4 -57.2 
26.00 0.30 -0.(19 -0.01 .20 .t3 -17.99 744 1129.9 169.1 -58.3 
26.50 0.32 -0.10 -0.01 .21 .11 .97 755 1128.5 167.7 -59.3 
41126.75 0.33 -0.10 -0.02 .21 -18.10 -17.97 755 1127.7 167.0 -59.9 
27.00 0.36 -0.11 -0.02 .24 .03 .91 786 1127.0 166.4 -60.4 
27.25 0.37 -0.11 -0.02 .24 .02 .90 787 1126.3 165.7 -60.9 
27.50 0.39 -0.11 -0.02 .25 -17.99 .&7 797 1125.6 165.0 ~61.5 
27.75 O. 't4 -0.12 -0.02 .31 .89 .77 851 1124.8 164.3 -62.0; 
28.00 0.49 -0.12 -0.02 .35 .83 .71 884 1124.1 163.7 -62.5 
28.25 0.43 -0.13 -0.02 .28 .93 .81 82b 1123.4 163.0 -63.1 
28.50 0.40 -0.13 -0.02 .25 .98 .86 799 1122.7 162.3 -63.6 
28.75 0.41 -0.13 -0.02 .26 .96 .84 809 1121.9 161.6 -64.1 
29.00 0.38 -0.14 -0.02 .23 -18.02 .90 780 1121.2 160.9 -64.7 
29.25 0.36 -0.14 -0.02 .20 .08 .96 749 1120.5 160.2 -65.2 
29.50 0.33 -0.15 -0,02 .16 .17 -18.05 698 1119.7 159.5 -65.7 
29.75 0.33 -0.15 -0.02 .16 .16 .05 700 1119.0 158.8 -66.2 
30.00 0.38 -0.15 -0.02 .20 .06 
-17.95 751 1118.3 158.1 -66.8 
41130.50 0.45 -0.16 -0.02 .27 ,·17.92 -17.81 820 1116.8 156.7 -67.8 
31.00 0.47 -0.17 -0.02 .28 .89 .79 831 1115.3 155.2 -68.9 ~ 31.50 0.49 -0.17 -0.02 .29 .86 .76 842 1113.9 153.8 -69.9 
32.00 0.51 -0.1& -0.03 .30 .83 .74 852 1112.4 152.3 -70.9 
32.50 O. it9 -0.19 -0.03 .28, .86 .76 837 1111.0 150.8 -72.0. 
33.00 0.49 -0.20 -0.03 .27 .87 .78 829 1109.5 149.3 -73.0 
33.50 0.50 -0.20 -0.03 .27 .86 .77 831 1108. t 147.7 -74.0 
34.00 0.51 -0.21 -(J.03 .27 .85 .76 833 1106.7 146.2' '-75.0 
34.50 0.52 -0.21 -0.03 .27 .84 .76 834 1105.3 144.6 -76.1 
35.00 0.52 -0.22 -0.03 .27 .83 .75 835 1103.9 143.0 -77.1 
35,,50 0.52 -0.22 .0.03 .27 .83 .75 836 1102.6 141.3 -78.11 
36.00 0.53 -0.23 .0.03 .26 .84 .76 828 1101.2 139.7 -79.1 ! 
36.50 0.53 -0.23 -0.03 .Z'7 .82 .74 838 1099.9 138.0 -80.1 
37.00 0.53 -0.24 -0.0;' .26 .83 .75 830 1098.6 136 •. 2 -81.1 I' 
':10 37.50 0.53 -0.24 -0.03 .25 .83 .76 823 1097.3 134.4 -82.0 '~ 
38.00 0.53 -0.25 -0.03 .25 .83 .75 825 1096.0 132.6 -B3.0 
.' 38.50 0.54 -0.25 -0.03 .25 .82 .75 826 1094.8 130.7 -84.0 
39.00 0.55 -0.26 -0.03 .26 .80 .73 837 1093.6 128.7 -84.9 
39.50 0.55 -0.26 -0.03 .26 .79 .72 838 1092.4 126.7 
-85.9 
40.00 0.55 -0.26 -0.03 .2.5 .80 .7't 830 1091.2 124.6 -86.8 .~ 
227 , l 
i"e.- ''''f 
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,I Table 8 (cont.) 
I 1963 53A (Explorer 19) 
~ MJD -106 P 106 P 106 P _106 p log P
e 
log Ps T z 0. 1T-0.0 0 -0 ~ s t n 1T 1T 0 
\1 
(OK) (lon) (deg) (deg) 
Ii 41140. ~o lJ.'J5 -0.2l -u.u~ .£5 -l7.uO -n.73 1.131 1090.1 la.!:> -87.7 ~ 41.00 (). !:!6 -u.iil7 -0.03 2" .79 .73 832 1089.r1 120.2 -88.6 • :>41.50 0.% -0.2.7 -0.03 .l5 .78 ."2 834 1087.9 117.9 -89.6 ';'" 
t 42.UO (J.!)') -0.21 -U.()3 .24 .80 
• 7't 825 1086.9 115.4 -90.4 il 
" 42.50 0.,5 -0.27 -O.ll3 .24 .SO .74 825 108&.9 112.13 -91.3 i • 
! 43.00 0.55 -0.27 -U.03 .24 .80 • ., 't 826 1084.9 110.1 -92.2 , 
I ! 43,.5u a.s!:! -O.2H -LJ.U3 .211 .79 .7:'3 82b 1084.(1 10'7.2 .. 93.0 It 44.00 0.55 -Cl.26 -(J.03 • Z't .7a • "3 1329 1083.1 104.2 -93.8 if ! __ .. i 44.50 0.56 -0.2U -0.03 .24 .'78 .'73 831 1082.3 100.9 -94.6 . 
1 ! 
45.00 0.56 -0.27 -0.03 .25 .76 .'11 842 1081.'5 91.5 -95.4 
45.50 n.f>6 -0.2, -0.03 .26 .73 .69 853 1080.7 93.8 -96.1 'J n
j ~ 46.00 0.% -0.27 -0.03 .26 .73 .68 854 lCl80.0 89.8 -96.8 46.!>0 0.5H -0.2"' -iJ.O.3 .;n .71 .67 865 10'79.3 85.5 ~97.4 
i ~ 47.00 0.58 -0.26 -0.03 .28 .69 .65 876 1078.7 80.9 -98.0 J 47.50 0.513 -0.26 -1l.03 .28 .69 .65 87'7 1078.1 76.0 -98.5 ~ 4!l.OO u.S'7 -0. 2 ~i -0.t)3 .28 .69 .65 8H 1077.';> 70.7 -99.0 
~ 48.50 0.56 -0.2 It .O.U3 .29 .67 .63 890 1071.0 65.1 -99.4 .. ~ 49.00 0.% -0.24 .Ll.03 .29 .67 .63 891 1076.5 59.1 -99.7 1*.' ~~ II 49.50 0.54 -0.22 -LJ.03 .28 .68 .64 883 1076.1 52.9 -99.9 if ~ 50.00 (l.SS -G.7.1 -0.U3 .30 .65 .61 902 1075.8 46.4 -100.0 ii 
I' 50.50 O.~6 -0.2t1 .0.03 .33 .61 .57 929 1075.4 39.8 -100.0 d 
U 51.00 0.55 -0.1 tl -ll.t)::\ .34 .60 .56 938 1075.2 33.1 -99.9 $ 51.50 0.52 -0.16 -0.03 .34 .60 .56 939 1075.11 26.5 -99.7 ~ 
U 52.00 O. 't6 -0.12 -0.03 .3CJ .65 .62 905 1074.8 2001 -99.4 
" 
52.50 0.40 -O.OB _l). 0 3 .29 .67 .63 897 1074.7 13.9 -99.0 
'h 
11 53.00 0.30 -O.Cll -lJ.Od .33 .61 • 51:! 933 1074.6 8.0 -98.5 rl 
H 53.50 O./tl O.OV -0.03 .39 .54 .51 982 1074.6 2.5 -98.0 
54.00 (J.'tS O.O() -tr.O" .42 .51 .48 1004 1074.6 35'7.3 -97.3 
54.50 0. ::17 0.00 .0.03 .34 .61 .57 942 1074.7 352.4 -96.6 
i\ 55.00 0.35 O.O() -U.03 .32 .64 .60 924 ),OH.8 34'(.9 -95.8 11 
I' Ii 55.50 0.3'. O.UO .U.03 .31 .66 .62 916 lO7S.0 343.7 -95.0 
Ii I 56.UO 0.35 0.00 -0.03 .32 .64 .60 926 1075.3 339.8 -94.2 
" 56.50 0.35 0.00 .0.03 .32 .65 .61 927 1075~6 336.2 -93.3 i! 
N 57.0U 0.33 o .OC) -tl.03 ,3D .60 .64 910 1Q75.9 332.8 -92.3 1-: 
t\ 
if 57.50 0.3'1 (I.O(J -0.03 .31 .67 .63 919 1076.3 329.6 -91.4 
58.00 0.34 0.(10 -V.02 .:31 .67 .63 'J19 1076.8 326.7 -90.4 
,'. St1.50 0.3" 0.00 -O~J2 .31 .68 .63 919 1077.3 323.8 .. 89.4 [-, 
:'; 59.QO 0.38 O.QO -0.02 .36 .61 .57 961 1077.8 321,2 -88.4 , 
59.50 0.38 0.00 -0.02 .36 .62 • !'IS 960 1078.5 318.6 -87.4 l' 
60.00 0.35 0.00 -O.J2 .32 .68 .63 926 1079.1 316.2 .. 86.4 
60.50 0 •. 33 0.01l .U.02 .31 .70 .65 917 1079.8 313.9 -85.3 
61.00 0.33 O.uO -0.02 .30 • "2 .67 906 1080.6 311.7 -84,2 
61.50 0.33 0.00 -0.02 .31 .72 .67 914 1081.4 309.6 -83.2 
62.00 0.36 0.00 -0.0': .34 .68 .63 940 1082.3 307.5 -82.1 
62.50 0.37 0.00 .0.02 .34 .68 .63 939 1083.3 305.6 -81.0 
.. ~ 
63.00 0.37 O. (1(1 -0.02 .35 .68 .63 946 1084.2 303.6 -79.9 
63.50 0.;"-' O.UU -u.02 .35 .69 .63 9'15 108~.3 301.8 -78.8 
64.0U 0.35 0.00 -U.02 .33 .72 .66 928 1086.3 aOO.o -77.6 .~ 
64.50 0.33 0.(1) -U.02 .31 .76 .70 910 1087.'3 298.2 -"fe.5 .~ ~ 65.00 0.33 0.00 -u.u2 .31 .76 .70 909 1088.? 296.5 -75.4 I 6~.SO 0.34 0.00 -0.02 .32 ,75 .09 918 1089.9 294.8 -14.3 ~ 66.00 0.33 O.Oll ... 0.02 .31 .7a .71 907 1091.2 293 •. 2 ,...73.1 66.50 G.33 0.00 -U.Ol .31 .79 • ., 3 904 1092.5 291.6 -72.0 i 
67.00 0.32 0.00 -0.01 .30 .82 .7S 894 1093.11 290.0 -70,a ,\ J 67.50 0.32 o.on -O.Ql .31 .81 .74 903 1095.'3 288.5 -69.7 L q 
68.uO 0.32 0.00 -0.01 .31 .81 .74 904 1096.8 2a7.0 -68.5 ,- j 
60.50 0.32 O.OC.I .1I.01 .31 .82 .74 903 1098.3 28S.5 -67 .. 4 
69.00 0.32 0.00 -,).01 .;31 .84 .', ~ 900 1099,8 284.0 -60.2 
69.50 0.30 0.01; -\).01 .29 .Oll .7" 879 1101.'\ 282.6 -65.0 
70.00 0.29 O.Ot l V.V\) .28 .90 .U2 870 11Q3.(I 28 ~ 01 -63.9 
228" 
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I i Table 3 (cont.) j 
1963 53A (E:lI.-plol'elr 19) U i 
l 
I MJD _106 p 106 p 106 P -106 p log Po log Ps '1' Z °11'-°0 Ii 
-°0 
s t n 11' 11' '.1 (OK) (Ion) (dog) (deg) 1 
..-
? 
! 4117U.~O 0.1.9 0.00 0.00 .t!0 -l"f.91 ,·17.112 8"/0 1104.7 279.7 -62.7 1 71.00 0.29 0.00 (l.Of) 
.29 .U? .00 861 1106.4 27 U. 3 -01.!;> , I 71 .. 50 0.29 0.00 (10 Ou 
.1.9 .90 .llt IHl2 1100 .. 1 276.9 -60 .. 3 ~ 72.oC) O.3(l D.CIO 1..1.00 • .30 .89 .IlO 890 1109.9 275.6 -59.2 7~. 50 O.3u 0.00 U.LlO .30 .90 .du 8')0 1111.7 274 .2 -56.0 73.0CJ (1.31 0..0(1 0.00 .:31 .89 
.79 900 1113.6 272.9 -56.1:1 ',3.50 0.30 O.Ou 0.00.' .30 .91 .Ill 1J92 1115.4 271.5 -55.6 74.UO (1.29 O.ClO 0.00 .29 .93 .&3 !J03 1117.3 270.2 -54.4 r, 74.50 O.Z9 0.00 0.01 
.29 .94 .83 B83 1119.3 268.9 -53.2 -~ j 7!:>.OO 0.29 O.Ou 0.01 .29 .9~ .84 882 1121.? 267.6 -52.0 75.50 0.28 O.Q{J ~). 0 1 
.29 .96 .!J4 881 1123.2 266.3 -50.8 j 76.00 u.2t! O.I.JG 0.01 
.29 .97 .il5 880 1125.2 265.1 -49.6 76'.,!:>O 0.2;7 0.00 0.01 .2il .99 .87 870 1127.2 26,3.8 -48.4 77.00 U. ~! 6 0.00 U.Ol .2', -18.02 .tl9 &61 1129.3 262.[;' 
-47.2 77.!>O Q ."'" 0.00 u.UI .26 .04 .91 B~I 1131.3 261.3 -46.0 i 
• (.:>
I 7fj. Cl0 O.2b 0.00 (J.Ol .26 .05 .92 8!lU 1133.4 260.0 -4-..8 .,13.5,0 Uil ~ 5 O.GO O.ul .2!:> .07 .'74 842 1135.5 258.8 -43.6 ',9.00 D.2!;> D.ClO 0.01 .26 .06 .92 053 1137.6 257.5 
-42.4 ',9.50 rJo~5 O.U() O.Ol .26 .06 .CJ2 854 1139.7 256.3 -41.1 80.00 0.26 0.00 ()~ l)I 
.26 .07 
.93 853 1141.8 255.1 -39.9 8U.50 (}.l.5 D.uO 0.01 .26 .00 
.93 853 1143.9 253.9 
-38.7 81.00 0.25 O.C(l U.Ol .25 .09 .94 ll't 5 1146.1 252.'7 -31.5 81.50 0.25 0.00 Li.Ol • 25 .10 .94 846 . 1148.2 251.4 -36.3 82.00 0.24 O.Ou u.lH .24 .12 .97 &36 1150.3 250.2 -35.0 82.50 Q'.2 l t O.llO u.ao .24 .14 .97 D36 1152.5 249.0 -33.8 83.00 n.2 l1t 0.00 0.00 .24 
.15 .98 o3S 1154.6 247.8 -32.6 83.50 0.24 0.00 0.00 2r. • :> .13 .96 Sit!.'> ll56 • ., 246.6 
-31.3 84.~)0 O.2'i- 0.01 u.OO .26 .12 .95 657 1158.8 24!>.4 -30.1 84.SU 0.25 0.01 U.OO .27 .10 .93 86lJ 1160.9 244.3 -28.9 85.00 0.26 0.Q2 0.00 .28 .09 
.91 87!J 1163.() 243.1 -27.6 85.50 0.26 O.OJ 0.00 .28 .09 .92 B'(9 1165.1 241.9 -20.4 86.00 0.2S 0.02 0.00 .28 .09 .92 879 1167.1 240.7 -25.2 86.50 0.24 0.03 0.00 .27 .11 .93 870 1169.2 239.5 .. 23.9 87.Du 0.23 0.03 u.OO .26 .14 
.9S 060 11 B.2 230.4 -22.7 S'l.50 0.22 C.f)) O.llO .25 .16 .97 il!)O 1173.2 237.2 






Table 3 (cont.) 
1964 4A (Eoho 2) 
-107 P 107 P 107 P -107 P 
'< 
MJO log Pe log Ps 'r z 
n -n fi 
-S0 
s t 11 1T 1T 0 1T • (OK) (JOll) (deg) (deg) 
31.l425.UCi 11.54 (.00 -Cl.O~ 11.49 -l'1.72 -n.1l5 809 1138.5 lliO.2 99.1 
25.~0 11.33 Cl.Ol) -0.08 11.25 .86 .tiS 801 1131.9 169.4 99
.1 
26.00 9.213 \1.00 .. 0.10 '1.18 .94 .93 757 1137.3 158.9 
98.7 
2b.~O 7.2Z 0.00 -0.13 1.09 -lu.06 -11$.05 685 1136.6 149.0 98.2 
27.00 1.4? O.QO -lI.l!) 7.30 .05 .U4 101 113!).Q 140.1 97.4 
Z7. bO 7.66 (l.OO -O.lH 1.48 .04 .U3 707 1135.3 132.4 96.5 
20.00 . 7.06 I).G() -0. :w 7.66 .04 .U3 719 1134.5 12S.6 
95.5 
21l.!lO 7.60 0.00 -0.2~ 1.37 .07 .U6 711 1133.8 119.8 
94.4 • 
29.UO 7.79 (j.00 -U.26 7.53 ~05 .05 716 1133.1 114.7 93.2 
29.!lO 7.7'3 o.()O -O.lt! 7.45 .04 .03 709 1132.3 110.3 92.0 
30.00 8.!>9 0.00 -0.30 d.29 -17.99 -l'7.99 739 1131.6 106.
3 90.7 
30.!lO 9-.43 _0.12 -0.32 9.00 .96 .116 162 1130.8 10
2.8 89.4 
31.UO 11.1R _0.31 -0.34 lO.b4 .88 .HIl 803 1130.Cl 9
cJ.7 88.1 
3l.!lu 11.10 -0.51 -0.36 10.23 .88 .tl8 791 1129.Z 96.8 
86.8 
32.UO 10.77 -0.68 -U.3H 9.H .90 .90 785 1128.4 9
14.1 65.4 , 
32.!lv 1(1.66 -0.89 -0.40 9.37 .92 .92 779 112.7.6 iH.7 84.1 
33.l10 10.55 _l.l t) .0.42 8.94 .94 .95 767 1126.8 89.4 
82.7 
33.!lO 11.33 _1.49 -0.43 9.42 .92 .93 783 112.5.9 87.3
 81.4 
34,UO 12.11 -1.79 -0,44 9.B8 .69 .90 197 1125.l 85.3
 60.0 
34.!l0 12.65 .2.11 .0,44 10,10 ,8a .89 604 1124,3 83.4 
7S.6 
35.00 12.04 _2.:37 .0.45 9.22 .92 .94 783 1123.5 S
l.5 '77,3 
.' I 35.~0 11,42 _2.69 _0.46 B.27 .98 .99 756 1122.1 79.8 75.9 36.00 il.70 .2.97 _0.46 8.26 .98 .119 757 1121.9 78.1 74.6 
, 36.50 1~.42 .3.26 .0.47 0.69 .96 .98 773 1121,0 76.5 73.3 
37.uO 14.06 -3.49 -0.46 10.06 .90 .92 BI0 U20.2 75.0
 11.9 
37 .~O 1~.91 _3.71 .. 0.41:4 11.72 .82 .84 852 1119.4 73
.4 70.6 
38.00 17.29 -3.92 .0.48 12.t!9 .77 .(9 681 1118.6 12.0 69.3 
3fJ'JO 17.06 _It .12 .0.49 12.45 
.78 .HO 874 1117 .6 70.5 6s.0 
39. 0 16.48 _LI.20 .0.49 11.11 .81 .83 859 Ul7.1
 69.1 66,6 
39.50 15.20 _4.46 .0.49 lU.25 .87 .89 625 1116.3
 67.8 65.3 
40.40 15.17 -'t.59 .0.49 10.09 .88 .90 823 1115
.5 66,4 64.1 
40.~0 15.35 -4.76 -0.4a 10.11 .86 .91 824 U14.8 65.1 62.8 
41.90 15.29 _4.67 .0.48 oJ.94 .8.9 .92 621 1114,,0 63.8 61.5 
41.50 14.77 _It.99 _0.48 9.30 .92 .9!:i 605 111
3.3 62.6 60.2 
42.IDO 15.15 -!).O9 -0.48 ~.51l .91 .93 815 1 BZ.6 61.3 59.0 
42.~O 15,52. -5.16 -0.4 ( 9.[19 .69 .92 B25 1111.9 60.1 57.
7 
43.UO 15.88 -5.23 -0.46 10.19 ,88 .91 834 1lll,.2
 56.9 56.5 
43.!JO 16.45 _5.31 .0.45 l(J.69 .85 .89 849 lllO.5 57.? 
55.2 
44.00 16.55 -5.36 -0.44 10. '(5 .85 .~a 853 1l09.Q 56.5 
54.0 
44.~O 16.87 -5.42 .0.43 11.03 .84 .88 861 1109,
2 !)5.3 $2.,8 
45.UO 17.41 -5. ItS -0.42 11. '1 .82 .86 874 1108.6
 54.2 51.6 
45.50 17.71 -5.51 -0.41 U.79 .B1 .1:14 BB3 1108,0 53.0 
50,3 
46.UO 17.54 -5.52 -0.40 11.b2 .so .1:14 879 n07.4
 51.9 49.2 
4fl,. ~O 16.67 -5.52 -0.3u 10.77 .84 .1:17 851 1106.8 
50.7 48.0 ~ 
47'.00 16.01 -5.52 -0.:31 10.12 .87 .110 B45 1106.3
 49.6 46.8 
41'.!:lQ 15.35 -5.51 .0.35 9.49 .89 .93 8ao 1105.8 48.5 45 .•
 6 
4e.OO 14.67 -5.51 -0.34 8.82 .92 ,1:}6 810 1105.2 47.4 
44.5 
48.!:lO 14,89 -5.47 -0.32, 'J.10 .91 .95 821 1
104. ( 46.3 43.3 
49.00 15.33 -5.42 ... 0.30 9.62 .88 .93 839 110
4.3 45.2 42.2 
49.!:lO 11l.50 -5.36 -0.21$ 12.U6 ,75 .80 924 11 03.8 44,1 
41,0 
50.00 19.14 -5.31 -0.27 13.56 .73 • '71 941 1103. '3 43.1 
39.9 
50.50 10.86 _5.24 .0.25 13.:n .73 .7B 938 1102.9 4
2.0 38,8 
51.UO 18.10 -5.17 _0,23 12.70 .76 .80 92.0 1102.5
 40.9 37.6 
51.50 17.79 -5.10 -0.21 12.48 .77 .a1 914 1102.2 39.9 36,5 
52.00 11.24 -'+.99 -O~19 12.06 • ',8 .83 906 nOl.8 36 6 8 35.4 
52.50 16.44 -4.91 -0.16 11.38 .80 .a5 B92 1101.5 37.8 34.3 
~-f 
53.00 16.55 _4.81 _0.14 11.60 .80 ,1:14 B97 nOl.l 36.7 
33.2 \ 
53.!> 0 16.18 -4.72. -0 .12 11.35 .81 .85 886 1100.8 35.7 n.
l ~ 
54.00 15.58 _4.62. .• 0.09 10.87 .B3 .87 876 1100.6 34.6 31.1 




-"·'~,-":.'=:._ .. _A_ . 
'l'able 3 (cont.) 
19644,.<\ (Eoho 2) 
MJD -107 j;l 107 P 107 P _107 P log P
e log Ps '1' :z; (\1'\' -0.0 0 -S0 s t 3. 11" 1t ' (OK) (km) (dog) (dog) j 
-0.04 10.55 38455.00 15.01 _4.42 -17.84 -17.89 sn 1100.1 32.6 28.9 55.!;IO 15.04 _' •• 27 .0.01 10.76 .84 .89 8n 1099.9 3l.5 27.6 i 56.00 15.29 -4.16 O.Ol 11.15 .83 .liB 886 1099.7 30.5 26,8 
~. 
~ ;tB461.00 12.95 _2.74 0.34 lll.!>5 
-17.87 -17.92 847 1099. 0 20.4 16.3 ., 62.00 12.7f.> ... 2.42 0.41 10.74 .86 .91 852 1099.1. 18.4 14.2 63.00 12.42 _2.09 0.40 IO.iH .86 .91 852 1099.2 16.4 12 .. 1 64.00 lc .• 2!> -1.73 0.54 ll.06 .86 .91 862 1099.5 14.4 10 0 0 65.00 11.59 -1.31) 0.60 10.81 .87 .92 853 1099.9 12.4 7.8 66.00 11.09 _1.00 0.67 10.76 .87 .92 847 1100.'3 10.4 5.7 67.00 1C.45 -C.64 0.73 lll.!>4 .88 .93 840 11 00.8 $.4 3.6 ._> 68.00 10.52 _0.32 0.79 10.99 .87 .91 854 1101.4 6.4 1.4 69.00 10.45 C.OS 0.136 11.37 .85 .90 862 1102.0 4.4 -0.7 70.00 9.79 C.4t1 0.92 11.11 .86 .91 851 1102.7 2.4 .. 2.6 71.00 0.B7 n.7't 0.98 lO.!>9 
.89 .93 833 1103.5 0.4 ,..5.0 n.oo 8.2f. 1.07 1.03 10.36 .91 .95 B26 1104.3 358.4 ~'1.1 73.00 7.80 l.'t 7 1.09 lU.35 .91 .96 825 1105.2 356.4 .. 9 .. 3 74.00 7.64 1.81 1.14 10.5& .91 .95 826 1106.2 354.4 .. 11.4 7!5.00 7.2B 2.12 1.19 10.59 .91 .95 819 110'7.2 352.4 .. 13 .6 76.00 ., .11 2.45 1.Z4 10.ao .90 .94 817 H08.3 350.3 -1S.7 77.00 7.94 2.76 1.28 11.98 .86 .1;19 841 IltJ9.4 348.3 -17 .. 8 78.00 0.21 3.05 1.32 12.58 .84 .1$7 853 1110.5 346.3 .. 20.0 79.00 6.9Q 3.30 1.36 1l.!J7 .8B .91 827 1111.7 344.3 -22.1 80.00 5.50 3.:>5 1.40 10.45 .93 .96 789 1112.9 342.2 .. 24,3 81.00 5.49 3.HZ 1.43 10.74 .93 .95 801 1114.2 340.2 _26.4 82.00 5.43 11 .06 1.46 10.95 .93 .96 B07 1115.4 338.1 .. 28.6 83.00 5.44 4.29 1.4!; 11.21 .93 .95 611 1116.7 336.1 -30.8 84.00 5.30 4.'t8 1.51 11.29 .92 .94 806 1118.0 334.0 .. 32.9 85.00 5.22 4.66 1.52 11.40 .91 .93 804 1119.3 331.9 .. 35.1 
36485.50 5.27 4.78 1.52 11..!>'l -17.91 -1'.93 811 1120.0 330.8 -360.2 86.00 4.99 4.86 1.52 11..37 .92 .94 807 11Z0.6 329 .. 6 ... 37(13 86. !:I 0 5.84 4.91 1.52 12.27 .89 .90 824 1121.3 32S.7 .. 38.4 87.00 8.S0 4.99 1.52 14.81 .79 .81 869 1121.9 327.7 .. 39,,!) 87.50 6.42 5.01 1.52 12.95 .85 .tlc 820 1122.6 ~26.6 -40.6 88.00 6.37 5.09 l.~l 12.97 .86 .87 628 1123.2 325.5 .. 41.8 88.50 5.06 4.55 I.!>l 1l.91 .90 .91 796 1123.9 324.4 .. 42 .. 9 89.00 5.35 5.10 1.50 12.04 .09 .90 803 1124.5 323.3 -44.0 89.~0 3.71 5.20 1.50 10.41 .96 
.'n 758 1125.2 322.2 .. 45.2 
311490.00 4.23 5.21 1.4d 10.93 
-17 .. 94 -11.95 776 U25.8 321.1 -46,.3 91.00 4.54 5.29 1.46 11.29 .9} .94 785 1121.t'1 31lh9 ... 48.tl 92.00 4.52 5.30 1.44 11.26 .93 .94 781 1128.2 316.6 -51 .. \) 93.00 S.OO 5.31 1.42 ll.ll .91 .91 788 1129.4 314.4 "53.4 94.00 $.26 5 .• 30 1.39 11.95 .9(l .90 791 1130.6 311 ,B ... 55\\9 95.00 5.01 5.24 1.36 11.60 .92 .92 783 1131.7 $09.3 -58,4 96.UO 4.24 5.15 1.32 10.71 .96 .95 760 1132.8 306.6 ... 61.0 97.00 3.81 4.99 1.28 10.08 
.98 .98 741 1I3a.s 303.9 •• 63." 
38498.00 3.76 4.86 1.23 9.85 .. 17.99 -11.98 n8 1134.8 300.8 -66.8 98.!>0 3.79 4.78 1.2U 9.'77 .99 .99 735 1135.2 299.2 .. 68~2 99.00 3.02 " .&7 1.18 9.67 -10.00 .99 731 1135.7 297.6 -69.6 99.50 4.30 4.58 1.15 10.02 -17.98 .Y7 739 1136.1 295.9 -71.0 ~~ 38500.00 11054 4.47 1;12 10.13 .98 .97 744 1136.5 294.2 -72,,5 00.50 5.00 Lt.35 1.10 10.45 .96 .95 749 1136.9 292.3 -73,,9 :. 01.00 4.76 4.22 1.06 10.04 .97 .96 730 1137.3 290.4 .. 75.3 " 01.50 5.21 4.05 1.04 10.29 .96 ,94 738 1l:n."7 288.3 N76.t 02.00 4 ill 73. 3.91 , 1.00 9.64 
.98 ".97 717 1138.1 286.1 ... 78.2 02.!l0 4.70 3.74 0.96 9.42 .99 .97 698 1138.4 283.7 ... 79.6 
231 
~ , 
RFj)R011HCTnILTrY OF 11IE 
O1UUl:.\..:u.. l)AUB 18 POOR 
( _~_ i:~~-i~:~:~:~~ .. ,~~~:-::'~~'J;~~:::~~_.='~~~=~~'<'~?~'~~~'~- ~ . .• II[f.cJ·.;l!I!!!ll!ilitiih:l r:sWW-; ~~-.,--- ."-~." 1 ~ c, .:~::s;;,.,.,..i" ,c."c· " .. ~.> _'.~ ""'" "._~- _ ..it •. 
1964 4A (Echo 2) 
MJD -107 P 107 :p s 107p t -10
7 P 
a 
38503.00 4.67 3.57 0.96 '1.19 
03.~C 4.85 3.40 0,91 9.16 
04.UO 5.03 3.22 O.db 11.13 
04.50 5.66 3.04 0.115 9.55 
05.UO 6.28 2.66 0.a2 9.96 
05.50 6.90 2.65 0.18 10.33 
06.0e 7.50 2.44 0.75 10.70 
06.!lO 6.51 2.23 ' 0.72 ':1.46 
U7.UQ 6.42 2,00 0.68 9.10 
07.~0 6.33 1.75 0.65 8 .~·'3 
, ........... ";I 
i.~ 08.00 6.46 1.53 0.62 13,61 
06.50 6.35 1. :31 0.58 8.24 
09.00 6.24 1.09 0.55 7.88 
09.50 5.44 C.88 U.52 6.84 
10.UO 5.77 0.67 0.48 6.92 
10.50 6.79 0,50 0.44 7.73 
11.tlO 8.48 1).31 0.41 9.20 
1l.!l0 8.80 0,12 0.38 9.30 
12.UO 10.49 0.00 0.34 10.83 
12.50 12.63 O.DO 0.31 12.94 
j 13.00 10.20 0,00 0.2!! 10.48 
,I }.3.~0 9.59 0.00 
0,24 ':1.83 
, 14.UO 8.98 0.00 U.20 9.18 
ri 14.50 7.68 0.00 O,n 7,85 
Ii 
15.00 7.51 0.00 0.13 7.64 
l5.~0 8.03 0.00 0.10 8.13 
j 16.00 8.32 0.00 U
.06 8.38 
f 16.~O 9.97 0.00 0.03 10
.00 
( 17.00 9.79 0.00 0.00 9.79 
{ .. 17.50 9.39 0.00 _0.04 9,35 
f I 
18.00 9.20 0.00 _0.06 '1.14 
18.50 9.25 0.00 -U.l0 9.15 
19.00 8.83 0.00 -0.13 8.70 
Ii 19.~0 8,42 0.00 -0.16 6.26 11 
11 20.00 8.46 
0.00 _0,19 6.27 
II 20.50 13.26 0,00 -0.22 8.04 
II 
21.UO 8.07 0.00 -0.25 7.13,2 
2}..50 7.88 o.on _U.28 1.60 
22.UO 8.14 0.00 -0.32 7.152 
fl 22.50 a.17 0.00 -0.34 7.83 ! . .' 23.00 8,20 0.00 -0.38 7 .. 82 
23.~U 8.68 0.00 -0.40 8,,2B 
24.UO 9.16 0.00 -0.43 8.73 
24.!:>0 9.42 0.00 -0.46 0.96 
25.00 9.22 0.00 -0.49 U.73 
25.50 9.25 0.00 -0.52 8.73 
26.UO 9.96 0.00 _0.54 9.42 
26.!:>0 10.61 0.00 _0.57 10.10 
27.UO 9.55 0.00 -0.59 8.96 
27.~O 7.76 0.00 _U.62 7.14 
28.00 7.33 O.QO -0.64 6.69 
1 ; 28.50 7.81 0.00 _0.66 7.15 
, 29.00 8.76 0,00 _0.69 8.07 
29.!:>U 10.16 0.01 _0.72 9.45 
30.UO 13.15 0.01 _0;74 12.42 
30.!:lO 11.82 0.01 -0.76 11.07 
r 1 31.UO 9.57 _0.01 -0.7M 8.18 
31.!>0 9.15 _0.05 -0.80 8.30 
32.UO 8.28 _0.18 .-U.82 7.28 
32.50 8.32 -0.29 ... 0.85 7.18 
Table 3 (cont.) 




-18.00 -17.99 699 
.00 .98 691 
-17.99 .'n 675 
.97 .95 673 
.95 .93 716 
.94 .92 736 
.92 .90 747 
.98 .96 712 
-18.00 .98 709 
.02 -18.00 701 
.03 .01 699 
.04 .03 686 
,07 ,05 673 
,12 .11 617 
.11 .09 624 
.06 .04 639 
-17.97 -1'1.95 703 
.97 .95 710 
.90 .88 757 
.82 .HO 801 
.90 .B8 732 
.92 .90 6tl7 
.96 .94 674 
-10.03 -1I~.01 651 
,,06 .04 631 
.03 .02 685 
.01 -17.99 651 
-17.92 .90 131 
.94 .92 736 
.96 .94 726 
.98 .96 722 
.98 .97 728 
-18.01 ./)/9 718 
.03 -18.01 706 
.03 .01 707 
.03 .01 691 
.05 .03 693 
.06 .05 694 
.05 .03 702 
.05 .03 706 
.06 .04 711 
.03 .02 730 
.01 .00 745 
.00 -17.98 755 
.00 .99 750 
-17 .99 .98 749 
.95 .94 759 
.92 .91 788 
,99 .98 766 
-18.09 -lH.OB 703 
.13 .12 688 
.09 .08 704 
.03 .02 727 
-17.96 -17,95 779 
.84 .83 868 
.89 .li9 838 
.99 .99 762 
-18.02 -lH.Ol 736 
.08 .U8 692 
.09 .08 683 
232 
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0 Table 3 (cont.) 
1964 4A (Eoho 2) 







e log P T z a s 11' -a 11' 0 5 -5 11' 0 
(OK) (kIn) . (deg) (deg) 
". 
38533.()O 6.59 -D.!>'t -0.86 7.18 -18.09 -lB.09 118 1133.0 15.2 -36n 
33.5D 6.86 -0.96 -0.08 7.02 .10 .10 121 1132.7 7~.1 -35n 
& 34.UO 9.59 -1.36 -0.90 7.31 .09 .09 746 1132.4 13.0 -34~7 34.50 9.87 -1.75 -0.91 7.20 .10 .10 147 1132.2 72.0 -H 1t 7 
35.ll 0 10.83 _2.12 -0.92 7.79 .07 .06 775 1131.9 70.9 -32.7 
35.50 11.57 -2.25 -0.94 6.38 .04 .03 19a 1131.6 69.a -31.7 
36.00 ' 11.06 -2.43 -0.9!> 8.47 .04 .03 a03 1131.4 68.7 -30.7 
36.~O 11.46 -2.56 -0.96 7.94 .07 .06 185 1131.1 ,67.6 -29.8 
'! 37.00 10.84 -2.71 -0.97 7.16 .11 .11 751 1130.8 66.6 -28.8 
I 37.50 10.00 -2.81 -0.98 ~.20 .18 .18 670 1130.6 65.5 -27.9 ~ 38.0(J 9.84 -2.89 -0.99 5.96 .20 .19 674 1130.4 164 • 5 .. 27.0 ~ i 
I 38.50 10.11 _2.97 _1.00 6.14 .19 .19 679 1130.2 62.9 -22.8 39.liO 10.06 _3.02 -1.02 6.02 .20 .20 695 1129.9 61.8 -21.9 39.50 10.46 -3.05 _1.02 6.39 .17 .l8 723 1129.7 60.6 -21,0 40.00 11.77 _3.06 _1.02 7.69 .10 .10 765 1129.6 59.7 -20.2 
i! 40.~0 13.76 _3.04 _1,03 9.69 .00 .00 855 1129.4 58.7 .. 19.3 !I 
. ~ 41.00 13.25 _3.04 -1.04 9.1' .02 .02 833 1129.2 57.6 -18.4 I 41.50 11.13 _3.03 _1.04 7.07 .14 .14 148 1129.(1 56.6 -17.5 42.00 il.07 _3.02 -1.05 1.01 .15 .15 761 1128.9 55.5 .. 16.1 42.50 10.18 -2.99 -1.05 6.74 .16 .17 108 1128.8 54.4 -15.8 
I 43.00 10.95 _2.96 _1.06 6.93 .15 .16 132 1128.6 53.4 .. 15.0 ! 43.!>0 10.43 -2.92 _1.06 6.45 .19 .19 706 1128.5 52.3 -14.2 I 44.00 10.59 -2.87 -1.06 6.66 .18 .18 135 1128.4 51.3 -13.3 
~ 44.!>0 10.01 _2.81 -1.06 6.19 .21 .21 100 1128. 4 50.2 -12.5 , 45.00 9.77 _2.76 -1.06 5.95 .23 .23 694 1128.3 49.2 -11.7 
I 45.~0 9.70 -2.68 -1.07 5.95 .23 .~3 698 1128.2 48.1 -10.8 46.00 10. :31 _2.61 _1.07 6.63 .19 .19 759 1128.2 47.0 -10.0 
~ 46.~0 10.23 _2.52 -1.07 6.65 .19 .19 765 1.128.2 46.0 -9.2 ~ 47.00 10.61 -2.41 .. 1.06 7.14 .16 .17 804 1128.2 44.9 -8.4 i 47.~0 10.30 -2.30 -1.u6 6.94 .18 .18 193 1128.2 43.9 -7.6 
• 4S.00 9.54 -2.16 -1.06 6.32 .22 .22 747 1128.2 42.8 -6.B " , 
48.?0 9.45 -2.05 -1.05 6.35 .22 .23 757 1128.2 41.1 -6.0 
49.00 8.91 _1.95 -1.04 5.91 .26 .26 685 1128.3 40.7 -5.2 
49.50 8.59 -1.85 -1.04 5.70 .27 .28 699 1128. 4 39.6 -4.4 
50.00 8.49 .. 1. n -1.03 5.73 .28 .28 684 1128.5 38.5 -3.6 
50.~0 1.94 -1.61 -1.02 5.30 .31 .31 703 1128.6 37.5 -2.8 
51.00 7.84 -1.51 -1.01 5.32 .31 .3), 103 1128.7 36.4 -2.0 
51.!:l0 7.73 .. 1.38 -1.00 5.35 .31 .31 699 1128.8 35.3 -1.2 
52.UO 7.85 -1.27 -0.99 5.~8 .30 .30 686 1129.0 3~.3 -0.4 
52.50 8.19 -1.17 -0.98 6.04 .2.7 .27 150 1129.1 33.2 0.4 
:1 53.00 8.30 -1.06 -0.96 6.28 .25 .25 715 1129.3 32,1 1.2 
il 53.50 7.73 -0.93 -0.96 5.83 .29 .29 749 1129.5 31.0 2.0 
H 54.UO 8.06 _0.82 -0.94 6.30 .25 .26 162 1129.8 30.0 2.7 ~) 54.50 8.15 -0.69 -0.93 6.53 .24 .24 145 1130.0 28.9 3.5 fi 
n 55.00 8.48 -0.55 .. 0.92 1.00 .21 .21 812 1130.2 27.8 4.3 
f' 55.50 8.34 -0.42 -0.90 7.01 .22 .22 813 1130.5 26.7 5.1 
I! 
56.00 11.61 -0.30 -0.89 10.42 .05 .05 941 1130.8 25.6 5.9 
56.50 13.06 -0.16 -O.d8 12.tl2 -17.99 -1"7.99 986 1131.1 24.5 6.7 
1 57.00 9.26 0.00 -0.86 8.40 -18.15 -18.15 838 1131.4 23.4 7.4 
j 51.50 8.64 0.12 -0.85 7.91 .18 .18 833 1131.8 22.4 8.2 
J 56.00 8.25 C!.29 -0.83 7.70 .19 •. 19 834 1132.1 2103 9.0 
58.~O 7.3e; 0.42 -0.82 7.00 .23 .23 795 1132.5 20.2 9.8 l -11 ,59.00 7.21 0.57 -0.80 6.99 .24 .23 806 1132.9 19.0 10.6 ,,!, 59.50 7.03 0.74 -O.SO 6.97 .24 .24 812 1133.3 11.9 11.3 '1: ," 60.00 6.16 0.85 -0~18 6.23 .29 .29 750 1133.7 16.8 12.1 :j i!:: 60.!10 5.28 0.98 -0.78 5.48 .35 .35 727 1134.1 15.1 12.9 
.: ~ " 61.00 4.85 1.09 -0.76 5.18 .38 .37 730 1134.5 14.6 13.7 ~ ~ 
pt 61.50 4.41 1.25 -0.75 4.92 .40 .40 126 1135.0 13.5 14.4 
: ,~. 62.00 4.20 1.37 .-0.74 4.83 .41 .40 71.8 1135.4 12.4 15.2 :1 
,'I 62.!>0 3.98 1.49 -0.72 4.7 /t .42 .41 717 1135.9 11.2 16.0 ;! ] , 
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Table 3 (cont.) 
1964 4A (Eoho 2) 
.. 
MJD _107 P 107 P 107 P -107 P log Pc log Ps T z a. 1T-a.0 0 -Ii s t a 1T 1T 0 
(OK) (Ian) (deg) (deg) 
~8616.U() 5.76 0.00 0.02 5.78 -10.35 -18.31 806 1167.2 1'06.5 19.0 
18.0e 6.03 0.00 .U.01 6.02 .32 .28 808 1166.4 102.0 14.8 
20.00 6.58 0.00 0.02 6.60 .27 .22 838 1105.5 97.6 10.6 
22.00 6.42 0.00 U.Q9 6.51 .25 .21 842 1164.', 93.2 6.5 
24.00 6.48 (l.00 0.16 6.64 .23 .18 847 1163.9 89.0 2.!:I 
26.00 6.76 O.Ou 0.24 1.00 .19 .14 858 1163.1 84.8 -1.3 
28.UO t.6S (1.00 0.2t; 6.96 .18 .13 853 1162.4 80.6 -4.8 
30.00 6.39 0.00 0.29 6.68 .18 .13 838 1161.7 ~6.5 -8.2 
38631.UO 6.14 0.00 0.28 6.42 -18.19 -18.15 826 1161.3 74.5 -9.8 
32.UO 6.97 0.00 0.26 7.l.3 .13 .09 858 1161.0 72.5 -11.3 
33.00 1.81 0.00 0.23 0.lJ4 .08 .03 885 1160.7 70.5 -12.7 
34.00 7.50 0.00 0.23 "./3 .09 .U4 871 1160.4 68.5 -14.1 
35.00 6.45 O. (\() 0.24 6.69 .15 .10 828 1160.2 66.6 -15.4 
36.()C! 6.30 0.00 u.25 6.;5 .16 .11 822 1159.9 64.6 -16.6 
37.l10 6.90 0.00 U.26 7.16 .11 .U7 845 1159.7 62.6 -11.1 
38.00 7.88 C.OU 0.28 8.16 .05 .UO 881 1159.5 60.1 -18.8 
39.00 9.15 t' .OU U.30 9.45 -17.97 -17.93 923 1159. 4 58.8 -19.9 
40. UO 1.22 0.00 0.3, 7.54 -18.06 -113.tJ2 852 1159.2 56.8 -20.9 
H 
41.UO 6.83 0.11 0.34 7.21 .08 .U3 842 1159.1 54.9 -21.8 
42.00 6.83 0.29 0.37 7.4/j .06 .U2 849 1159.1 53.0 -22.7 
" 43.0C! 0 •. 50 0.40 ii.15 .03 -P.98 1171 1159.0 r 1.26 51.1 -23.2 
" 
'14.0C! 1.67 0.70 U.43 8.80 -17.99 .95 892 1159.0 49.2 -24.2 
,i 45.00 1.78 (I.B8 0.46 9.12 .97 .93 899 1159.1 47.2 -25.1 
'I 11 46.UO 7.46 1.04 U.50 9.UO .91 .93 888 1159.2 45.3 -26.2 
I 41.UO 6.42 1 .. 16 0.53 8.11 -18.02 .97 852 1159.3 43.3 -27.2 
.1 
if 
48.0U 6 e 55 1.25 U.57 8.37 .01 .96 864 1159. 4 41.4 -28.3 
jt 49.00 6.42 1.32 0.60 8,34 .01 .96 863 1159.6 39.4 -29.2 
." 50.00 6.26 1.40 l).64 8.30 .02 .97 860 1159.8 37.4 -30.2 11 
J 51.00 !i.96 1.48 0.67 0.10 .03 .98 850 1160.0 35.5 -31.1 \' 52.00 5.62 1.54 0.7U 1.86 .05 -lll.UO 839 116Q.3 33.5 -31.9 
53.00 5.54 1.58 U •. " 7.84 .OS .00 834 1160.6 31.6 -32.6 
54.00 5.99 1.65 0.76 8.40 .02 -1-'.91 849 1160.9 29.7 -3302 
5,. tIC! 6.18 1.71 O. 7iJ 8.61 .00 .96 851 1161.2 21.8 -33.1 
56.00 5.37 1.71 v.tn 7.89 .05 ~HI.UO 816 1161.6 25.9 -34.2 
57.00 4.81 1.71 0.84 7.36 .09 .U4 193 1161.9 24.0 -34.6 
%.UO 4.28 1.12 0.86 6.86 .13 .08 710 1162.3 22.2 -34.9 
38658.50 3.82 1.72 U. 8" 6.41 -18.17 -18.11 746 1162.5 21.2 -35.0 .. 
59.00 4.05 1.73 0.88 6.66 .15 • 10 756 1162.7 20.3 -35.1 
59.50 4.06 1.73 0.89 6.68 ,15 .U9 750 1162.9 19.4 -35.2 
60.00 5.89 1.73 0.90 il.!>2 .03 -17.98 821 1163.1 18.5 -35.3 ~, 
60.!>O 9.55 1.72 0.91 12.19 -17.81 .82 930 1163.3 17.5 -35.4 ~ ~ 
61.00 7.07 1~71 0.92 9.70 .178 .93 860 1163.'5 16.6 -35.5 
61.50 5.73 1.70 U.92 0.35 -18.05 -lt~.UO 812 1163.7 15.7 -35.5 
62.UO 4.40 1.68 0.94 7.02 .13 .07 741 1163.9 14.8 -35.6 
62.f>C! 4.21 1.6', 0.94 6.62 .14 .09 687 1164.1 13.9 -35.6 
38663. UO 4.54 1.67 0.65 6.85 -1&.14 -11l.U9 705 1164.3 13.0 -35.6 
64.00 4.53 1.62 0.66 6.1.11 1 .15 .10 716 1164.7 11.1 _35.7 65.UO 4.70 1.59 0.68 6. 9B~ .15 .09 139 1165.0 9.3 -35.1 ·i • 66.UO 6.21 1.51 U.6tl U .52; .06 .UO 798 1165.4 7.5 -35.1i 
. j67.00 6.54 1.56 0.69 8. 791 .04 -1(.98 794 1165.8 5.1 -35.~ 68.00 6.38 1.51 U.69 8.51 .06 -ltJ.OO 785 1166.2 3.9 -35.6 69.UO 5.66 1.48 0.6'1 1.63 .10 .04 723 1166.5 2,0 -35.8 
70.00 5.59 1.42 0.69 7.70 .11 • 05 142 1166.9 0.2 -35.8 
.\t . .. 
71.00 6.84 1.36 0.69 8.89 .06 .00 804 1167.2 358.4 -35.1 ~ 
72.UO 8.68 1.35 0.68 10.71 -17.98 -17.92 852 1167.5 356.6 -35.6 1 ~ 






Table 3 (cont.) 
1964 4A (Echo 2) 




log P T z (l, rr- a0 6rr - 60 s t a s 1T 
(OK) (km) (deg) (dog) 
3&61.13.00 8.47 e.os l).ij~ 9.31 -10.07 -lll.UO 781 1170.3 339.9 -20.4 
84.UO 6.27 _("\.02 0.82 9.07 • o I:! .U2 172 1170.4 339.0 -15.9 
85.UO 7.82. _<:,.OA V.dO 6.~3 .11 .U4 739 1170.') 338.0 -11.1 
86~00 7.S1 _("\.13 V.1'l 0.45 .11 .U4 703 1170.6 337.0 -6.0 
36686. ~O f.23 _(;.14 0."6 8.tJ5 -18.06 -11l.02 741 1170.7 336.5 -3.5 
67.00 1(;.76 _G.18 O.7!> 11.33 -17.97 -17.91 824 1170.7 336.0 -0.9 
87.5[ 13.28 .. G.2 0 0./4 13.b2 .88 .H2 88l 1170.7 335.5 1.7 
88.00 12.15 _0.21 0.73 1.2.67 .92 .85 851 1170.8 335.0 4.2 
88.!>0 10.79 _0.22 0.12 11.29 .97 .90 819 1170.6 334.5 6.8 
89.00 10.3't _0.24 0.70 10.80 .98 .92 805 1170. a 333.9 9.3 
89.!>0 9.21 _0.27 0.69 9.63 -lb u 03 .97 740 1170.8 333.4 11.tI 
90.00 8.07 _0.28 0.68 8.47 .09 -lti.U2 706 1170.8 332.8 14.2 
90.!>0 7.84 _0.30 0.66 &.20 .10 .04 687 1170 •. 8 332.3 16.6 
91.UO 6.29 _0.32 (j.6~ 8.62 .08 .02 739 U70.8 331.7 .l8.8 I 
,! 91.!l0 6.52 _0.33 0.64 8.83 .07 .01 749 1170.8 331.2 21.1 li 
u 92.00 6.74 _0.34 0.62 9.02 .06 .UO 754 1170.8 330.6 23.2. ., t! 92.50 9.19 _0.36 0.61 9.44 .04 -1"1.97 763 1170.8 330.0 25.3 ! 
93.00 9.e ft -0.38 0.60 9.85 .01 $95 766 1170.7 329.4 27.2 
93.!>O 10.31 -0.40 0.5B 10.49 -17.99 .92 784 1170.7 328.8 29.1 
94.00 11.21 _0.42 v.56 11.35 .95 .B8 806 1170.7 328.1 30 0 9 
94.50 10.51 _0.42 0.55 10.64 .97 .90 776 1170.6 321.5 32.6 
95.00 9.13 _0.44 0.54 9.24 -18.03 .96 697 1170.6 326.9 34.1 
95.50 8.89 _0.46 O.!:lZ 8.95 .05 .98 717 1170.6 326.2 35.6 
38696.00 9.33 -0.47 0.50 9.36 -16.03 -17,96 739 1170.5 325.5 37.0 
97.U(J 9.30 _(l.51 0.46 9.,5 .03 .97 730 1170.4 324.1 39.6 
98.UO 9.27 _O.!)3 0.43 9.1'7 .04 .97 723 1170,,:' 322.7 41.8 
99.00 9.23 _0.55 U.39 9.U7 .05 .98 7<::3 1170.3 321.2 43,7 
3B700.UO 9. 80 _0.58 0.36 9.66 -18.02 -17.96 739 1170.2 319.7 45 .. 3 
00.!:l0 10.78 _0.56 0.34 10.56 -17.98 .91 758 1170.1 318.9 46.0 
01.00 11.22 _(\.54 0.31 10.99 .96 .89 758 1170.1 310.1 46.7 
01.~O 11.21 _0.53 0.29 10.97 .96 .1l9 753 1170.0 317.3 47.3 
02.UO 9.60 _0.52 0.27 9.35 -18.03 .96 701 1170,0 316.5 47_8 
02.50 9.36 _C.48 0.25 9.13 .05 .98 703 1170.0 :315,6 48 .. 3 
38703.00 9.18 _0.44 0.22 8.96 -It.06 -If.99 695 1169.9 314_3 Ita ~ 7 
04.00 8.99 _0.38 o .l!~ 8.78 .07 -HI.OO 671 1169.9 313,1 49. /t 
05.00 8.57 _0.29 0.12 d.41 .09 .03 65~ 1169.8 311.3 50.0 
06.00 7.88 _0.2 0 0.07 7.75 .14 .U7 638 1169.8 309.5 50.3 i 
~8706.50 7.48 _0.17 U.04 7.35 -18.16 .. lll.lO 629 1169.8 308.6 50,,4 
07,00 8.17 _0.11 0.01 8.07 .12 .U6 645 1169.8 307.7 50e~ 
07.!>0 9.54 _C.08 _0,02 9.44 .05 -17.99 701 1169.8 306.7 SOt'S 
oa,OO 10.00 _(l.03 _0.05 9.92 .03 .96 696 1169.8 305~8 50,,5 
08.50 9.78 O.OU _0.U8 9.70 .04 .97 673 11~9.9 304.8 50 ft 4 
09.00 1<'.02 0.00 _0.10 9.92 .03 .97 675 1169.9 303,9 50.3 
09,~0 9.35 0.00 -U.13 9.22 .07 -18~OO 666 1169,9 302.9 50.;! 
38710.00 8.86 0.00 -0.15 8.71 -18.10 -ltl.04 65'. 1169,9 301.9 50~O 
11.00 8.67 0.00 -Ci.19 8.48. .12 .06 644 1170 ~ n 299.9 49.:5 
12.UO 8.05 0.00 _0.2l 7.U3 .16 .10 646 1170.1 297 q 9 41'\ p 9 
13.00 8.06 0,00 .0',23 7.83 .17 .11 632 1170.3 295.8 4a.l 
38713.50 6.44 0.00 _0.24 8.Z0 .. 18,16 -Ul.10 661 1170,3 294.8 ~7e6 
14.00 9.62 0.00 -0.24 9.:38 .11 .U4 706 1170.'~ 293~8 47,,1 
14.50 11.26 0.00 -0.24 11.02 .04 -17.97 HI 1170.5 292~7 46.6 
15.00 11.54 0.00 ,-0.24 11.30 .02 .96 733 1170.6 291.7 46.0 
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Table 3 (cont.) 
1964 4A (Echo 2) ,.. 
MJD _107 P 107 P 107 P _107 P log P
e log P T z a -a 6 -0 s t a s 1T 1T 0 1T 0 
(OK) (km) (deg) (deg) 
38716.00 9.84 0.00 -0.23 9.61 -18.11 -lH.04 660 1170.8 289.5 44.8 
16.50 e.77 0.00 -(J.22 8.~5 .16 .10 6't6 1170.9 288.5 't4.1 
17 .UO 8.61 0.00 -0.22 d.39 .18 .11 638 1171.0 287.4 4304 
17.~0 8.23 0.00 -0.21 8.02 .20 .14 635 1171.1 286.3 42.1 
: I 18.UU 8.08 CoOO -0.20 7.68 .21 .15 639 1171.2 285.2 41.9 18.50 8.17 0.00 -0.19 7.98 .21 .15 634 1171.4 284.1 41.1 
U 38719.00 8.82 (,.00 -0.18 d.64 -lb.17 -U~.ll 675 1171.5 283.0 40.0 20.UG B.65 0.00 -0.16 8 .. 49 .19 .13 677 1171.8 280.8 38.3 21.UO 8.43 {l.00 -0.15 8.28 .21 ~15 645 1172.0 278.6 36.4 ~ ; 22.UO 8.76 ('.00 -0.13 a.63 .20 .14 663 1172.~ 276.4 34.4 
t l 23.UO 9.04 0.00 -0.12 8.92 .2,0 .14 662 1172.6 214.1 32.3 , I , 24.00 8.17 n.oo -0.10 8.07 .24 .18 672 1172.9 271.9 30.1 
I 25.UO 8.54 0.00 -0.08 8.46 .23 .17 682 1173.2 269.6 27.7 
I 26.0t, 9.68 0.00 _U.07 9.61 .19 .13 729 1173.5 267.3 25.2 
I 27.00 8.09 0.00 -0.06 8.()3 .27 .21 661 1173.8 265.0 22.5 20.00 7.66 0.00 -0.U5 7.61 .30 .25 662 1174.1 262.7 19.7 
29.00 8.63 0.00 -0.04 8.!)9 .26 .20 696 1174.4 260.3 16.9 
30.0C 9.80 ('.00 -0.04 9.76 .22 .16 737 1174.7 258.0 13.9 
31.00 7.93 0.00 -U.04 7.89 .32 .,6 670 1175.0 255.6 10.8 
32~uO 7.11 0.00 -0.04 7.07 .37 .31 663 1175.2 253.2 7.6 
33.UO £..82 (l.00 _0.05 6.77 .40 .34 668 1175.5 250.7 4.4 
34.00 7.17 0.00 _0.05 5.33 .51 .45 669 1175.7 248.3 1.2 
35.UO 7.68 G.OO _0.06 5.17 .52 .46 665 1175.9 245.7 -2.1 
;'- -:j 36.UO 9.17 0.01l -0.07 5.U2 .54 .49 679 1176.0 243.2 -5.4 
1 37.UO 8.37 0.00 -0.09 '.12 .40 .34 699 1176.2 240.6 -8.1 
~. 36.UO 7.40 0.01l -0.12 7.82 .36 .30 694 1176.3 238.0 -11.9 
L. 39.00 7.80 C •• OO -U.15 9.10 .29 .24 793 1176.3 235.3 -15.1 
40.00 9.28 _0.'t4 _U.19 8.28 .33 .28 772 1176.3 232.6 -18.2 
41.00 9.74 _1.27 -0.23 7.34 .38 .33 731 1176.3 229.8 -21.2 
42.UO 10.59 _1.7' _0.28 7.6~ .37 .31 741 1176.3 226.9 -24.Z 
43.U() 10.30 _2.05 _0.3:; 8.66 .32 .26 784 1176.2 224.0 -Z7.0 
44.00 10.16 _2.32 _0. ::W B.24 .35 .29 743 1176.0 2Z1.0 -29.8 
45.00 11.89 _2.53 _0.43 13.54 .33 .27 771 1175.9 217.8 -32.4 
46.UO 10.99 _?.6 cj _0.48 7.92 .36 .30 733 1175.6 214.6 -34.9 
47.UO 10.97 _2.86 _0.54 7.47 .39 .33 728 1175.3 211.2 -37.3 
4S.uO le.54 _2.98 _0.58 B.93 .30 .24 623 1.175.0 207.7 -39.5 
49.00 11.33 _3.11 -0.63 7.82 .35 .29 777 1174.6 Z04.0 -41.7 
50.00 10.78 -3.27 _lI.68 7.57 .36 .30 773 1174.2 200.1 -43.7 
51.00 10.49 _3.40 -U.U. 6.97 .39 .33 738 1173.1 195.9 -45.7 
52.00 10.11 -3.50 -0."19 7.59 .35 .29 800 1173.1 191.4 -47.5 
53.00 9.98 _3.60 -0.81 6.83 .39 .33 759 1172.6 186.5 -49.3 L .. 
54.00 9.86 _3.66 _0.86 6.37 .41 • 36 712 1171.9 180.9 .. 50.9 r 55.00 9.81 _3.73 -0.91 5.82 .45 .39 717 1171.2 174.6 -5Z.6 
5.6.00 9.77 -3.80 -0.9~ 5.~7 .46 .'t 1 714 1170.5 167.Z -54.1 
57.UO ';J.42 -3.<;6 -0.99 4.87 .51 .46 707 1169.8 153.7 -56.Z 
58.CJO 8.78 -3.62 -1.03 4.13 .58 .53 717 1169.0 138.8 -57.5 
59.00 8.87 -3.69 -1.06 4.13 .57 .5Z 717 1168.1 1Zl.0 -58.3 
60.00 9.25 -3.73 -1.10 4.42 .53 .48 710 1167.2 10Z.3 -58.3 
61.UO 10.03 -3.79 -1.13 5.11 .46 .41 711 1166.3 85.Z -57.6 
62.UO 10.31 _3.86 -1.14 5.32 .44 .39 727 1165.4 71.1 -56.5 
63.00 10.14 _3.91 -1.16 5.U8 .46 .41 727 1164.4 bO.l -55.1 j 
64.UO 10.16 _3.93 -1.17 5.06 .45 .40 728 1163.5 51.3 -53.4 j 65.00 10.13 _3.95 -1.18 5.00 .45 .40 719 1162.5 44.3 -51.7 66.00 10.41 -3.94 -(.113 5.29 .42 .:n 715 1161.4 38.4 -50.0 67.00 11.04 -3.93 -1.18 5.93 .36 .32 775 1160.4 33.3 -48,2 
68.00 11.02 _3.89 -1.18 5.95 .36 .j2 733 1159.4 28.8 -46.5 0' .. , 
69.00 10.96 _3.83 -1.17 5.96 .35 .:31 742 1158.4 24.8 -44.8 , 
70.00 10.65 _3.B2 -1.16 5.6"' .37 .33 733 .1157,3 21.2 -43.1 
71,00 10.43 _3.80 _1.16 5.47 .38 .34 725 1156.3 17,8 -41.5 
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,.l Table 3 «(lont.) 
~l ~. 
1964 4A (Echo 2) 
-10 7 P 107p 7 . _107 P log Pe log Ps T a. & -& MJD 10 Pt z IT -0.0 S a IT IT 0 (OK) (kIn) (deg) (deg) 
3u772.UQ 1C.02 ~3."O ~1.14 ~.l8 -lb.40 -1U.36 723 1155d 1 '!. 0 -39.9 
73 .lIe 9.6') -3.5<; -l.1.:! 't.97 .42 .38 7't3 11!)4.'; 11.6 -3u.3 
74.U0 9.5& -3.50 -1.12 4.96 .41 .;;/j 746 1153.3 8.7 -36.U 
75.Ull 9.91 -3.39 -1~10 ~.42 .37 • ~'t 728 1152"~ 5.9 -3!).4 
76.0e: 9.71 ~3.2CJ ~1.08 ~.34 .37 .34 7l.8 1151.3 3.3 -33.9 .i: 
77. U(, 9.50 -3.14 -1. Ot~ 5.30 .37 •. H 717 115C." 0.6 -32.5 
7 8. Oll 9.23 -3.05 -1.04 ~~14 .3t1 .30 724 1,149.5 358.1 -31.2 
79.U(j 9.07 ~2 .92 -l~(Jl 5.14 .36 .. 35 117 11'}8.~ 355.6 -29.8 
SO.UU 9.02 _2.76 .O.9b 5.28 .37 " ;;/1 111 114'7.8 3~3.2 -2e.; 
Sl.Ue 9.0£! _2.62 ~U. 9', ~c!)2 .3!> .32 119 1147~(1 35(l~8 -27.2 
oz.Ue 9.61 =2.44 _U.9U 6.26 .29 .27 130 1146 D2 348.4 -25.8 
03.U() 9.00 _2.26 _\).85 5.89 .32 .1.9 731 11 '}~. 5 3 /.6.0 -24.5 
8',. UC) 7.95 _2.0<) -U.bl ~.U5 .38 .36 7u9 1 Ut4. 8 343.7 -23.2 
US.UO 7.59 _1.91 .0.76 4~92 .39 .37 695 111t4 .. 1 3'11.4 -21.9 
86.(;0 7 ./t 7 .. 1.73 ~j. n ~~(J3 .38 ~:;6 694 Il'f3. "i 339.2 -20.6 
87.UO 7.43 ~1 ~56 ~O.66 5.21 .37 .:;S 699 1143.(1 336.9 -19.2 
88.00 7.41 .,1 0 36 _u.61 S o/t4 .3!) .. ;;3 699 1142.5 334.7 ~t·I.8 
8c;,.U() 7.24 _1.15 ~u.56 5.53 .34 .32 697 11'l2. n 332.4 ~16.5 
90.UO 7.09 ~0.88 _U.51 5.70 0 33 .:)1 697 1141.6 33Q e 2 ";15.1 
91.UO 7.09 ... 0.66 _U 8 ,~O 5 0 '17 .31 .29 133 1141.2 328.0 -13.7 
97.UO 6.94 ~O.42 _0. (t 1 6 0 l.l .30 .2!l 7/t 1 1140.9 325 .. 8 -12.2 
93.UO 6.66 _0.21 ~O.:;6 6.CJ9 .30 ,,28 733 1140.0 323.6 -10.6 
94.UO 6.30 n.oo _u.3~ 5.99 .31 .29 7?? 111tO,4 321.5 -9.3 
95.U0 6.27 O.?l _U e 2o 6.%2 .29 ,28 6B5 \140.7 319.3 -7.8 
96.UO 6,28 0.37 ~0.20 6.45 0 28 .26 609 :140.1 317 .2 -6,,3 
97. lI O 6.63 (,.57 ~1l.16 7. {J 5 .2', .23 751 1140. 0 315.0 -4.9 
91J.UC 6.68 0.7" _O,lU ,.32 ~23 .21 108 1139.9 312.9 -3.5 
99.00 6.40 C,08 _U o 05 7.23 .23 .22 708 1139.9 310.1l ~2.2 
;;IlBUO.OO 6.09 1,04 0 0 00 7.13 .2't .23 695 U39.Q 300.8 -O.t! 
01.00 5.86 1.12 0.06 7. U3 .25 .23 703 1139.9 306.7 0.5 
U2.UO 5.61 1.16 0.11 70 UB ,25 .23 692 1140.(1 304.6 1.9 
113.UU 5.62 1.10 (J.l6 c.BtI .26 .25 679 1140.1 302 ft :; 3.3 
U4.UO 5.'t9 0.99 0,20 6.68 .27 .l6 699 1140 0 2 300.5 4.7 
05.UO 5.95 0.82 ()o~5 '7~02 .25 .24 707 1140.3 298.4 6.2 
06.00 7.21 0,39 U."-9 1.'10 .20 ~19 734 1140.5 296.3 7.6 
07.00 7.41 On OO U~33 7. '74 .21 .ZO 722 11~086 294.2 9.1 
OO.UO 7.05 0.00 U.37 7 ~ 't2 .23 .22 718 11/tO.S 292 .2 10.7 
r 09.UO 6.69 0.00 U.40 7.09 .25 .24 713 1) .. 40.9 290.,1 ~2.3 10.UO 7.03 0.00 o. ~~2 7.45 ~23 .22 124 1141.l 283.0 13.9 
" 
11.UO 7. S(t 0,00 0.43 '1.97 .20 .19 134 1'14) .• 3 285~9 15.6 
.,
12,00 7.42 0.00 0.'1', ,. fi6 .21 .19 705 11~1.1. 263 e il 17 .3 , 
13.00 7.54 0.00 U.4't 7.98 ~20 .19 705 1141.6 281.7 19.1 ~ 
14.UU 7.02 ('..00 o .4't 8.26 .19 ~17 72k 1lid.7 279~(:, 20.9 
15.00 8.27 O,OU U .'t't d.7). .17 .~5 720 11'}1.11 277 e 5 22.8 
16.VO 8.84 n.OO 0.4~ 1. l6 .14 e l2 738 11'~1. (} ?7511/~ 24.7 
17.00 8.43 0.00 O.4U Ij n 1$3 .16 .14 723 1142e rl 273.2 26.7 
18.UO 8.53 0.00 O.3tl 8.91 .16 014 728 1142~(1 27!a O 28.8 
19.UO 8.56 0.00 0,3'7 13.93 .16 .),4 '126 1142.(1 266.9 30.8 
20.vO 6.64 0.00 0.36 9.00 .16 .14 127 1142.(1 266.6 33.0 
21,OQ e.70 0 0 00 0.32 9.02 .16 .. 14 726 1141.9 2h 4 e 4 35.1 
22.UO 9.04 0.(10 0.20 9.32 .14 .l2 7),8 1141.8 262.1 37.3 
23.00 9.42 0.00 (J.2!) 9.61 .12 .),0 684 1141.7 259.9 39.6 
24.UO 9.67 0.00 o .Ll ~.!:l8 .11 .09 732 1141.4 257.5 41.e; ., 
25.00 9.62 0.00 0.17 <). H .12 .lO '144 1141.2 255.1 44.2 \ 
26.UO 9.21 n.oo 0,13 9.34 .14 .12 724 1140.9 252.7 46.!;, .~ 
27.UO 9.12 0.00 o.vb '1.20 .14 .13 719 1140.5 250.2 48.9 • 
28.00 9.U6 n.OO 0.04 9.1U .1!> .13 722 1140~1 ?.lt1~f. 51~2 i 
29.00 !l.9B 0.00 O.UU Be 9 B .15 .1 It 719 11.39,,6 ~/t4 ~ ') !;,3.6 ~ . "~ 
30.00 8.76 0"00 ~u.03 8,,73 .16 81S 710 11398(1 2/~2 () 1 56~O j 
31.UO 0.63 0.00 ~U.LJ6 tl.~7 .16 .),5 70J. 1138.4 239~2 58. It .~ 
, 
238 
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" ~ i Table 3 (cont.) \' 
:1 
~ 
I 1964 4A (Echo 2) ~ I 
_107 P 107 P 107 P -107 P 1 MJD log p log p T 0 -0 ., i s t a z a -a !, I e s 1T 1T 0 1T 0 
£ (OK) (kIn) (deg) (deg) , ~, 
, . 
'I 38832.00 8.69 0.00 -O.Ou d.61 -18.16 -18.15 674 1137.7 236.1 60.7 
33.U() 8.73 0.00 -0.10 8.63 .16 .l~ 660 1136.9 232.7 63.1 
34.00 9.18 0.00 -0.12 9.06 .13 .12 686 1136.1 229.1 65.4 
35.U(} 9.7.6 0.00 -0.13 9.13 .13 .12 690 1135.2 225.2 67.6 
36.00 9.08 0.00 -0.14 8.94 .14 .13 700 1134.3 220.7 69.8 
37.00 8.86 _0.53 -U.15 8.18 .17 .17 651 1133.3 215.6 71.9 
38.tJU 9.67 -1.47 -0.16 8.04 .18 .18 641 1132.3 209.6 73.9 
39.00 11.27 -2.13 -0.16 8.98 .13 .13 708 1131.2 202.4 75.8 
40.00 12.21 _2.76 -0.16 9.29 .11 .ll 712 1130.0 193.6 77.4 i 41.00 12.78 -3.31 -0.17 9.30 .11 .11 713 1128.8 182.4 78.7 ~~ 42.UO 13.46 -3.81 ... 0.17 9.50 .09 .U9 679 1127.6 168.4 79.7 
43.UO 13.97 _4.22 -0.18 '1.~7 .08 .08 707 1126.3 151.6 80.1 
44.00 14.92 _1j.60 -O.lts 10.14 .05 .06 69B 1125.1 133.5 79.8 
45.00 15.20 _4.9't -O.UI 10.08 .05 .06 101 1123.7 116.4 78.9 
46.u() 15.31 -5.23 -0.18 9.91 .05 .07 703 1122.4 102.0 77.4 
47.00 15.15 ... 5.49 _0.11 9.49 .07 .09 707 1121.1 90.5 75.6 
38fl48.00 15.27 -5.69 _0.16 9.42 -18.07 -UI.09 722 1119.7 81.4 73.5 
50.00 15.53 -6.13 -0.14 9.2'6 .07 .10 726 III 7.0 68.0 69.1 
52.00 16.00 _6.21 _0.10 9.69 .05 .07 752 1114.2 58.3 64.5 
- 54.00 16.41 _6.29 -0.05 10.08 .02 .05 771 1111.5 50.6 59.8 
. : 56.00 16.82 _6.27 0,00 lO.!:l5 -17.99 .03 785 1108.8 44.1 55.2 
5fl .. 00 17.14 _6.12 0,06 11.09 .96 ,00 806 1106.2 38.3 50.6 
60.UO 17.34 _5.93 0.11 1l.52 .94 -17.98 82.5 1103.7 33.0 46.1 
,. 62.UO 17,31 _5.62 0.16 1l.85 .92 .97 838 1101.4 28.0 41.7 
" 
" 64.UO 16.94 _5.23 0.24 11.95 .91 .96 846 1099.2 23.3 37.4 J ~ 
38865.00 16.69 _5.01 0.27 11.94 -17.91 -17.96 849 109B.2 21.0 35.3 
66.00 15.68 _4.81 0.31 11.18 .94 .99 832 1097.3 18.7 33.2 
30866.50 15.35 _4.68 0.33 11.00 -17.95 -lts.OU 827 1096.8 17.6 32.1 
67.00 16.37 _4.56 0.36 12.18 .90 -1".96 860 1096.4 16.5 31.1 . 
67.50 16.70 _'1.44 0.38 12.64 .8B .94 870 1096.0 15.4 30.0 
68.00 ;Ut.26 _4.30 0.40 20.36 ,68 .73 1009 1095.6 14.2 29.0 
68.50 22.30 -4.16 0.43 18.57 .72 .78 973 1095.2 13.2 27.9 
69.00 1a.28 _'1.04 0.45 14.69 .82 .88 899 1094.8 12.1 26.9 
69.50 17.42 _3,90 0.48 14.00 .84 .90 895 1094.5 11.0 25.9 
70.00 16.31 -3.75 0.50 13.07 .87 .93 873 1094.2 9.9 24 •. 8 
38071.00 15.14 _3.44 0.56 12.26 -17.90 -17.96 859 1093.6 7,7 22.8 
72.00 IIj,46 
-3.15 O.bl 11.n .91 .97 854 1093.1 5.6 20.7 
73.00 13.72 _2.82 0.66 11.55 .93 .99 844 1092.6 3.5 18.7 
74.00 12.79 _2.50 0.71 11.01 .95 -18.01 82B 1092.3 1.4 16.7 
75.00 11.96 -2.16 0.76 10.57 .97 .03 815 1092.0 359.3 14.6 
76.UO 11.57 -1.82 0.82 lLl.57 .97 .03 814 1091.8 357.2 12.6 
77.00 11.21 -1.47 0.a6 10.60 .97 .04 812 1091.7 355.1 10.6 
76.00 10.43 _1.10 0.91 10.24 .99 .05 802 1091.7 353.0 8.6 
79.00 9.51 _0.75 0.95 9.71 -18.02 .08 786 1091.7 350.9 6.5 : 
80.00 6.67 -0.3,) 0.99 9.27 .04 .10 767 1091.9 348.9 4.5 
81.00 8.48 _0.04 1.03 9.47 .03 .09 774 1092.0 346.8 2.4 
82.00 7.80 0.31 1.06 9.17 .05 .11 769 1092.3 344.7 0.3 
83.00 7.21 0.67 1.09 8.97 .06 .12 763 1092.6 342.6 -1.7 
84.00 6.92 1.05 1.12 9.09 .05 .11 765 1093.0 340.6 .. 3.8 
85.UO 6.93 1.39 1.16 9.48 .03 .09 762 1093.4 338.5 -5.8 
86.UO 8.44 1.72 1;19 11.35 -17.96 .01 819 1093,8 336.4 -7.9 
87.UO 6.23 2.04 1.22 9.49 -18.04 .09 765 1094.3 334.4 -10.0 ;" .. 
88.UU 6.03 2.37 1.25 9.65 .03 • 09 774 1094.9 332.3 -12.1 
89.00 6.08 2.68 1.21:1 10.04 .01 .07 782 1095.4 330.2 -14.2 
90.00 6.10 2.97 1.30 10.37 .00 .05 78B 1096.0 328.1 -16.3 
91.00 5.17 3.26 1.32 9.75 .03 .08 776 1096.6 326.1 -18.4 
'J 
239 ' ! 
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'rable 3 (cont.) 
1964 4A (Eoho 2) 
MJD _10 7 P 107 P 107 P _107 P log p log p T z a. 1T-a.0 0 -0 s t a e s 1T 1T 0 
(oJ{) (Ion) (deg) (deg) 
", 38938.00 12.66 -',.51 -1.04 ., .11 -17.97 -11i.03 743 109Z.n 70.1 ... 74._3 
39.00 12.13 -'to -,a -1.10 6.25 -10.03 .10 718 1091. n 67.3 -71 .• 6 
40.00 13.38 -4.99 -1.14 7.25 -17.97 .04 760 1089.9 64.6 ~69~O 
41.00 15.14 _5.23 -1.19 ~.72 .89 -17 .~6 810 1088.9 62.0 -66.5 
42.UO 13.53 _5.42 -1.24 6.lie .99 -lij.o6 751 1088.n 59.4 -63.9 : 
43.()0 13.56 -5.55 -1.29 6.71 -19.01 .oa 751 1081. n 57.0 -61.4 
44.(J0· 13.67 _5.6U -1.33 6.66 .02 .09 759 1086.1 54.5 -59.0 
45.UO 13.82 -5.76 -1.37 6.70 .02 .lO 767 1085.2 52.1 -56.5 
l 46.00 13.96 -5.82 -1.41 6. "3 .03 .10 774 1084.4 49.8 -54.1 47.U() 14.19 _5.&2 -1.44 6.93 .02 .09 783 1083.6 47.5 -51.8 ~ 48.UO 15.01 _~.79 -1.47 7.76 -17.97 .04 817 1082.9 45.2 -49.5 
49.0U l!i.1 " -5.73 -1.50 7.91 .96 .04 828 1082.2 43.0 -47.2 
50.UO 14.63 _!i.65 -1.52 1.46 .99 .07 813 1081.5 40.7 -44.9 
51.Ut) 14.66 -5.IjH -l.b" 7.b5 .99 .07 820 1080.9 38.5 -42.7 
52.00 14.21 -5.4"' -1.54 7.20 -18.02 .10 818 1080.4 36.3 -40.5 
53.UO 13.8t) -5.33 -1.54 6.93 .04 .12 817 1079.9 34.1 -38.3 
54.00 13.64 -5.20 -1.54 6.YO .05 .13 815 1079.5 31.9 -36.2 
55.00 13.75 _~.O(J -1.:53 7.21 .04 .12 8,8 1079.2 29.8 .. 34.1 
56.00 13.71 _4.7'1 -1.52 7.40 .04 .12 837 1078.9 27.6 -32.0 
~ 57"UO 13.4!l _4.57 -1.50 7.41 .05 .13 838 107(1.7 2~.5 -29.9 
I 58.UO 13.06 _4.33 -1.49 ".~3 .07 .15 836 1078.6 23.4 -27.8 
59.UO .12.66 -4.06 -1.48 7.12 .08 .16 834 1078.5 21.:l -25.8 
60.00 12.52 _3.80 -1.46 7.26 .08 .16 836 1078.5 19.1 -23.7 
, , 61.0() 12.97 -3.49 -1.'t3 8.05 .04 .12 867 1078.6 17 .0 -2.\.7 
". 
62.UO 
-3.19 -1.41 7.73 .07 .14 860 1078.7 -19.7 12.32 14.9 
63.(J0 11.87 _2.87 -1.3U 7.62 .OS .16 859 10H.n 12.8 -17.7 
64.00 11.4't _2.55 -1.34 7.55 .09 .17 855 1079.3 10.7 -15.7 
65.U(1 10.99 -2.24 -1.30 '.45 .10 .ll! 845 1079.7 S.6 -13.7 
66.UO 10.27 -1.92 -1.26 7.09 .13 .21 832 1080,1 6.5 -11.8 
67.UO 9.81 -1.59 -1.l2 7.00 .15 .22 834 1080.7 4.5 -9.8 
68.tJO 9.'t3 -1.26 -1.16 7.01 .15 .22 834 1081.3 2.4 -7.8 
69.00 9.18 _0.93 -1.12 7.13 .15 .22 832 1081.9 0.3 -5.9 
70.00 9.64 _0.% -L.07 8.01 .11 .18 867 1082.6 358.2 .. 3.9 
71.00 9.33 _0.21 -1.02 S.lO .11 .18 875 1083.4 356.1 .. 1.9 
72.00 8.39 0.13 -0.97 1.55 .15 .21 858 1084.3 354.0 0.1 
73.00 7.61 0.48 -0.92 7.17 .17 .24 843 1085.2 351.9 2.1 
74.00 7.29 0.82 -0.88 7.23 .18 .24 842 1086.1 349.8 4.1 
75.00 7.03 1.17 -0.U2 7.37 .17 .23 843 1087.1 3~7.7 6.1 
76.UO 6.65 1,50 -0.77 7.38 .18 .23 847 1088.2 345.5 8.2 
77.00 6.50 1.84 -0.71 7.63 .16 .22 861 1089.2 343.\~ 10.2 
78.00 6.14 2.17 -0.65 7.66 .17 .22 862 1090.3 341~3 12.3 
79.UO 5.90 2.49 -0.59 7.80 .16 .22 867 1091.4 339.1 llt.3 
80.00 5.39 2.79 -0.53 7.66 .18 .23 859 1092.6 337.0 16.4 
al.UO 4.62 3.11 -U.47 7.26 .20 .25 840 1093."7 334.8 18.5 
82.00 3.97 3.40 -0.41 6.96 .23 .27 825 1094.9 332.6 20.6 
83.00 3.68 3.66 -O.3~ 7.00 .23 .27 826 1096.0 330.It 22.7 
84.00 3.30 3.92 -u.l9 6.93 .23 .28 821 1097.2 328.2 24.8 
85.00 2."72 It .16 -U.24 6.65 .25 .30 808 1098.3 325.9 26.9 
86.00 1.89 4.28 -U.18 5.99 .30 .35 768 1099.5 323.6 29.1 
87.UO 1.53 4.58 -0.13 5.98 .31 .35 760 1100.6 321.3 31.2 
88.UU 1.32 It.91 -0,08 6.15 .30 .33 773 1l01.6 318.9 33.4 
89.00 1.15 5.03 -U.04 6.14 .30 .34 755 1102."7 316.5 35.6 
90.00 0.95 5.13 0.00 6.U8 .30 .34 748 1103.7 314.1 37.8 
91.00 1.47 5.20 0.03 6.71 .26 .30 773 1104.7 311.6 40.0 
92.00 1. 13 5.21 0'.06 6.40 .28 .31 731t 1105.6 :;09.0 42..2 
93.00 0.49 5.20 (j.~O 5.80 .32 .36 720 1l06.S 306.3 44.S 
94.00 0.41 5.16 0.13 5.70 .33 • 36 699 1107.3 303.5 46.8 
95.00 0.32 5.06 0.16 5.!>3 .34 .37 713 1108.1 300.5 49. 0 
96.UO 0.17 4. U9 . u.1H 5.23 .36 .39 698 n08.B 297.5 51.3 
97.0Q 0.12 4.64 0.22 It .98 .38 .41 7],0 1109.5 294.2 53.6 
Ml 
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~ Tnble 3 (oont.) PI 1964 4A (Eoho 2) ,. 
t! 
",' 
, I ~ -107 P 107 P 107 P -107 i? 
.. 
MJD log Pe log Ps T z 
a. -. CL Ii 
-0e!,) 
~'II 
s t n 1T 11' 0 11' • (OK) (Jon) (dog) (deg) 
38998.ClO 0.53 4.26 0.23 5.02 -18.38 -18.41 701 1110.1 290.6 
55.9 
. ,I 99.00 0.94 3.19 0.25 4.98 .36 .41 689 1110.6 286.7 58.2 II 39000.00 1.60 3.03 0.26 5.09 .37 .40 679 1111.0 262.4 60.~ 01.00 2.67 1.81 Q.:n 4.'15 .40 .42 615 1111.4 2.77.6 62.8 
t! 02.00 3.95 0.00 0.27 4.22 .45 .47 682 1111.7 271.9 65
.0 
03.00 5.57 0.00 u.26 5./j3 .30 .33 697 1111.9 265.2 67.2 ~l 04.UO· 7.'t9 0.00 0.26 7.75 018 .20 807 ll1Z.n 257.1 69.2 
'~ os.uo 6.88 0.00 0.25 7.13 .2.1 .24 760 1112.0 246.9 
71.1 
06.00 6.40 0.00 0.25 6 0 65 .24 .2.7 757 1112.n 234.2 72
.7 
~ ~. 1 07.00 6.97 0.00 U.24 7.l1 .20 .23 773 1111.9 218.8 
13.9 
Jl 08.00 7.04 0.00 0.23 ".27 .20 .l2 754 1111.7 20). .4 14.5 
'n U9.00 7.37 0.00 U.2.2 7.!
l9 ~11 .20 776 1111.4 184.2 74.5 
~I 10.00 6.71 0.00 0.20 6.91 .21 .24 735 1111.0 169
.0 13.9 
tl 1l.uO 6.60 0.00 O. Hi 6.86 .21 .24 734 lL10.6 156.6 14.8 12.UO 6.61 0.00 0.16 6.77 .22 2< n8 1110.1 146.6 71.4 • :.> 
r! 13.00 6.00 O.CU 0.13 6.93 .20 .23 746 1109.5 138.5 69.8 } 
!, £; 14.00 6.99 0.00 0.10 7.09 .19 .22 747 11
08.8 131.9 68.1 
! 15.UO 6.99 (l.oo \J,07 7.06 .19 .22 728 ll08.1 126.4 66.2 
I i~ 16~00 7.02 0.00 0.04 7.U6 .18 .22 696 1107.3 121.6 64.~ ;: 
" 
17.UO 7.49 0.00 (J.DI 7 .~O .15 .19 744 1106.4 117.4 62.4 
¥ I 18.00 7.87 0.00 _O.u2 7.85 .13 .17 755 1l05.5 1
13.6 60.4 
;'j 
f I 19.0() e.'tO 0.00 -0.05 udS .09 013 732 1104.5 110.2 58.3 ¥ I 
. ~, 20.00 9.12 Cl.OO _0.U8 9.04 .05 .09 735 1103.5 106.9 56
.3 
. ' 21.(JO 8.91 0.00 -u.ll 8.80 .06 .10 751 1102.4 103.9 54.3 i"1 
.; 22.00 8.54 0.00 -0.14 0.40 ,08 .ll 687 1101.3 101.1 52.3 
• ~J 23.UO 8.14 0,00 -0.16 7.9B .09 .14 694 1100.1 98.3 50.3 l'i 24.0U 7.99 0.00 -0.19 7.BO .10 .15 112 1099.(1 95,7 48.3 ,~ I 25. 00 6.40 0.00 -0.22 8.18 .06 .13 736 1097.8 93.2 46.3 
!~ ! 26.00 8.66 0.00 -0.24 8.42 ,os .11 737 lOg6.6
 90.8 44.3 
i I 27.00 8.59 0.00 -0.26 
8,33 .05 .11 710 1095.4 68.4 42.4 
28.UO 8.07 0.00 -U.29 8.58 .03 .09 71.8 1094.1 86.
0 40.5 
"" I 29.0U 9.14 0.00 _0.30 B.B4 .00 .01 738 1092.9 83.
1 38.6 
::10. UO 9.15 0.00 -O.3l 9.43 -17 .97 ,03 768 1091.7 81.5 3
6.7 
31.00 11.27 0.00 _0.33 10.94 .89 -17,96 808 1090.6 79.
3 34.9 
32.00 10.52 0.00 -0.34 10.16 .92 .98 760 1089.4 17.1 
33.1 
33.UO 10.38 0.00 -0.34 10.04 .92 .98 793 1081.1,3
 74.9 31.3 
34.00 10.~17 0.00 -(J.34 10.23 .90 .91 806 1087.2 72.8 29.5 
35,00 11.03 0.00 -0.33 10.70 .87 .94 817 1086.2 70.
7 27.S 
36.UO 11.41 0.00 .0.32 11..09 .85 .,92 824 1085.2 68.
6 26.1 
31.00 11.61 0.00 .0.30 11.31 .83 .91 635 1084.3 66.
5 24.S 
38.00 12.12 0.00 .. 0.28 11.84 .81 .89 848 1083
.4 64.4 22,.8 
39.00 12.44 .0.39 -0.25 11.80 .81 .89 845 1082.6 6
2.3 21.2 
40.00 12.79 -1.26 .0.22 11.31 ,83 .91 830 1081,9 60.3 1
9.6 
41.00 13.67 -1.78 -0.19 11.70 .81 .90 830 1081 .. 2 58.
2 18.0 
42.UO 13.73 _2.02 .0.16 11.56 .82 .90 820 1080.6 56.2 
16.5 
43.UO 13.48 .2.13 _0.12 11e22 .83 ,,92 817 1080.1
 54.1 15.0 
44.00 12.68 _2.1.5 _0,08 10.45 .86 .95 196 1019,7 52.1 
13.5 
45.00 12,.46 -2.09 _0.04 10.32 .81 ,96 785 10'79.
4 50.1 12.0 
46.00 12.19 _2.03 0.01 10.17 .88 .97 769 1079.2 48.0 
10.5 
47.00 11.65 -1.94 0.06 9.77 .90 .99 746 1079.1 46.0 
9.0 
48.00 11.13 -1.79 0.11 9.44 .92 -18.01 l't2 1079.(1 44.0 7.6 
49.00 10.66 -1.62 0.16 9.19 .94 .03 741 1019.1 '12 .• 0 
6.1 
50.00 10.14 _1.45 0.22 d.90 .96 .U5 n4 1079.3 39,9 4.7 
51.UO 9.62 _1.2,6 0.26 8 .. 61 .98 .06 676 1079.5 37.9 
3.2 
52.UO 9.43 -l.Of:> 0.32 8.70 .98 .U6 681 1079.9 35.8 1.8 
53.00 9.30 _0.83 0.37 1.1.84 .97 .06 698 1060.4 33.8 0.3 
54.00 9.44 -0.57 0.42 9.28 .96 .04 730 1080.9 31.7 
_1.1 ; 
55.00 9.45 -0.33 0.46 9.58 .95 .03 730 1.081.6 29.7 -2.6 • 
56.(}0 10.19 -0.10. 0.51 10.60 .91 -17.99 736 1082,4 27.6 -4.2 
57.00 11.44 0.14 0,56 12.13 .S5 .93 794 1083.2 ~5.S -5.6 
2-12 ! '4 
:l 
.! Table 3 (cont.) 
I 
I 1964 4A (Eoho 2) 
I MJD -107 :p 107 P 107 :p _107 :p log p log p I T z a -a 0 -0 "I S t a e s 11' 11' 0 11' 0 ~: (oJ{) (Jon) (deg) (deg) 
;i 
'" 
39058.UO 12.89 0.38 0.60 13.H7 -17.80 -17.li8 851 1084.2 23.5 -7.0 i 59.UO 10.08 0.62 0.65 11.35 .89 .'J7 784 1085.2 21.4 -8.4 
60.UQ 9.06 r..85 0.70 10.61 .93 -1H.OO 767 1086.3 19.3 -9.8 
',I 61.00 9.60 1.09 ll.75 11.45 .90 -17.98 7R9 1087.5 17.2 -11.2 I 62.00 9.4!> 1.35 0.1:10 11.60 .91 .98 796 1088.8 15.1 -12.5 
63.00 9.16 1.58 U.ti5 11.60 .91 .98 800 1090.2 12.9 -13.9 
64.00 8.75 1. PI 0.90 11.46 .93 .99 793 1091.6 10.8 -15.3 
'j 65.00 8.21 2.0't O.9~ 11.20 .95 -11i.01 791 1093.1 8.6 -16.7 66.00 7.95 2.25 1.OU 11.20 .95 .01 791 1094.7 6.5 -18.1 :r 
I' , 67.u() 7.33 2. 't4 1.04 lU.81 .98 .03 783 1096.3 4.3 -19.5 ,I i 
~I't·i 68.00 7.72 '2.6'. 1.08 11.44 .96 .01 805 1098.0 2.1 -20.9 
:1 69.00 7.87 2.8!> 1.12 11.84 .95 .00 812 1099.1 359 •. 8 -22.4 
70.00 8.76 3.0!> 1.16 12.97 .92 -17.97 836 1101.5 357.6 -23.8 
71.00 9.86 3.23 1.19 1 It. 28 .89 .93 866 1103.3 355.3 -25.3 
72.00 7.9!! 3.41 1.22 12.61 .95 .99 837 1105.1 353.0 -26.8 
73.GO 6.60 3.59 1.24 11.43 -la.OO -lH.04 811 1107.0 350.6 -28.3 
74.(;0 6.01 3.73 1.27 11.00 .02 .06 804 1108.8 348.2 -29.8 
I: 75.00 5.87 3.138 le28 11.U2 .03 .ti6 813 1110.7 345.7 -31.3 
76.(;0 5.79 11.01 1.30 ll.n .03 .06 8.15 1112.6 343.2 -32.9 
77.00 5.61 4.15 1.31 11.07 .04 .07 810 1114.5 340.7 -34.4 
78.00 6.67 4.27 1.32 12.26 .00 .03 844' 1116,4 338.0 -36.0 
79.00 4.86 't.39 1.32 10,57 .07 ~09 798 1118.2 335.3 -37.6 
1 80.00 4.64 4.46 1.31 10.41 .09 .10 803 1120.1 332.4 .. 39.3 
·1 81.0u I f .32 4.51 1.29 10.13 .10 ,12 796 11.21.9 329~5 -40.9 
82.00 4.69 4.59 l.,!!:! 10.!>6 .09 .10 808 1U3.1 326.4 -42.6 
83.00 5.36 '1,66 1,26 11.28 ,07 .U8 826 11'~5.5 3;Z3.1 -44.3 
84.UO 6.21 't-.69 1.24 12.14 .05 .05 845 1127.2 319.5 -46.0 
65.00 5.84 ,~ • ., 4 1.22 11.79 .06 .06 834 1128.9 315.7 -47.7 
86.00 5.31 /1.76 1,20 11.27 .08 .06 836 1130.5 311.5 -49.4 
~! 87.00 4.75 4.75 1.la 10.68 .10 .10 836 1132.0 306.8 -51.1 BB.OO 4.50 4.74 1.15 10.39 .12 .11 833 1133.5 301.5 -52.8 
89.UO 4.0'+ 4,6'7 1,,12 9.84 .15 .14 815 1135.0 295.3 .. 54.4 
90.00 4.34 4.66 1.09 lU.09 .14 .13 825 1136.4 287,9 -55.9 
91.00 '1.2.EI 4.60 1.Q~1 9.92. .15 .14 823 1137.7 278.8 -57.4 
92.00 '1.24 :,.5 6 l~OU 9./9 .16 .14 827 1138.9 267.6 -58.6 
93.0u 4.23 4.47 0.96 9.66 .16 .15 82.7 1140.0 253.7 -59.4 
94.00 £,.53 'f.38 0.91 9.81 .16 .15 830 1141.1 237.4 -59.9 
95.UO 5.03 4.211 0.86 10.15 .16 .14 '. 826 1142.0 220.0 -59.7 
96.UO 4.39 4,~ 14 0.81 9.34 .20 .18 739 1142.9 203.5 -58.9 
97.00 't.06 1+.00 0.76 8.82 .22 .20 780 1143.7 189.4 -57.7 
98.00 3.60 3. S.l 0.70 B.12 .2.6 .24 757 1144.4 l77.9 -56.0 
99.UO 3.57 3.61 0.64 .,. 112 .28 .25 720 1145.0 168,7 -54.2 
~91UO.OO 3.6't 3.37 O.!HI 7.59 .29 .26 743 1145.5 161.1 -52.1 
01.00 3.93 3.06 0.53 7.51 .29 .27 74~ 1145.9 154.8 -50.0 
02.00 4.54 2.64 U.47 7.65 .29 .26 765 1146.2 149.6 -47.9 
03.0(; 5.06 2.0~ 0.41 7.52 .30 .2.7 740 1146.4 144.6 -45.4 
04.00 5.72 1.05 0.36 7.13 .32 .30 716 1146.5 140.2 -43.0 
05. ~JO 7.03 0.32 I) .33 8.48 .25 .23 786 1146.6 136.2 -40.4 
06.CiO b.73 0.01 0.:10 9.04 .23 .21 800 1146.5 132.5 .. 31.9 
07,00 8.15 0.00 0.28 8.43 .26 .24 77-4 1146.4 129.0 -35.3 Oa.oo 7.26 0.00 0.26 7.b2 .30 .28 "(ftl:) 1146,1 125.8 -32.7 
09.00 7.26 0.00 0.24 7.!>0 .30 .27 '71 1:; 1145 ~8 12l.7 .. 30.1 
10.00 7.25 0.0(j 0.23 7.48 .29 .27 783 1145.5 119.7 -27.5 
Il.OO 7.38 0.00 0 •. 22 7.60 .28 .26 792 1145.0 116.8 -24.9 
~, 
1 ~ 
12.00 7.45 0.00 0.21 7.66 .28 .26 782 1144.6 114.1 -22.3 1 
13.00 7.61 0.00 0.20 7.81 .28 .26 768 1144. () 111.4 -19."7 ".f 
14.UO 6.04 0.00 0.19 8.l3 .25 .23 803 1143.5 108.8 .. 17.2 
l5,On 7.84 O.OU 0.19 8.03 .25 .23 804 1142.8 106.2 .. 14.7 
16.00 7.58 0.0 0 0.18 7.76 .26 .24 791 1142.2 103.7 -12.2 ! 
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1964 4A (Eoho 2) 
MJD -107 P 
39237.UO 14.99 


























































107 P t -107 P a 
-0.56 O.OB 14.!:11 
_0.73 0.06 13.10 
_0.90 0.08 12.83 
_1.06 0.09 11.90 
-1.22 0.09 11.67 
-1.37 0.U9 12.08 
-l.S() 0.09 12.09 
_1.7" 0.10 12.15 
-1.94 O.lU 11.40 
-2.11 0.10 11.10 
-2.23 0.11 lO.tl8 
_2.36 0.11 11.29 
-2.';6 0.11 11.97 
_2.51l O.l<! 12.61 
_2.71 0.13 12.36 
_7.82 0.14 12.30 
_2.94 0.15 11.59 
_3.03 U .16 11.54 
_3.13 0.1& 11.32 
_3.21 0.20 11.20 
_3.29 0.21 11.23 
_3.35 0.23 11.31 
_3,40 0.24 11.61 
_3.40 0.25 11.85 
~3,40 0.26 12.03 
_3.41 0.27 12.36 
_3.42 0.213 12.64 
_3.42 0.3U 12.81 
_3.41 0.31 13.03 
_3.39 0.31 13.30 
_3.36 0.32 13.52 
_3.30 0.33 13. '15 
_3.28 0.34 13,. -(6 
-3.19 0.36 13.78 
-3.13 0.38 13.l3 
-3.08 0.40 12094 
-3.07 0.4U 11.77 
-2.99 0.41 12.U8 
~2.97 U.42 13,90 
-2.95 U.43 15.26 
... 2.88 0.44 16.22 
_7.06 0.45 20.71 
_2.78 0.45 15.l3 
-2.;5 0.46 14.68 
_2.68 0.4 ( 13.81 
_2.65 0.48 13.11 
_2.56 0.48 13.13 
_2.53 0.49 12.64 
_2.44 0.50 12.65 
_2.39 0.51 13.06 
~2.34 0.51 16.14 
_2.24 O.!l2 18.38 
_2.21 0.52 15.59 
_2.13 0.52 15.07 
_2.09 U.53 13.63 
_2.02 0.54 13.27 
_1.90 0.55 12.37 





T z iT a. -a. iT 0 0 -0 iT 0 (OK) (!em) (deg) (deg) 
-18.07 -18.05 829 1144.2 225.3 43.6 
.11 .09 789 1144.0 223.6 45.0 
.12 .U9 787 1143.9 221.9 46.4 
.15 .13 765 1143.7 220.1 47.9 
.15 .13 173 1143.5 218.1 49.3 
.14 .12 789 1143.3 216.1 50.7 
.13 .11 794 1143.1 213.a 52.1 
-1Il-.13 -H\.11 808 1142.7 209.3 54.6 
.15 .13 197 1142.3 204.6 56.5 :r 
.1S .14 793 U41.8 199.5 58.3 
.16 .14 789 1141.4 193.8 59.9 
.14 .12 802. 1140.9 187.2 61.4 
.11 .U9 824 1140.3 179.5 62.6 
.08 .06 848 1139.8 170.5 63.1 
.08 .07 852 1139.2 159.9 64.6 
.08 .U6 857 1138.6 141.6 65.1 
.10 .09 843 1138.1 134.0 65.3 
.09 .08 851 1137.5 119.9 65.1 
.10 .09 856 1136.8 106.2 64.6 
.10 .09 861 1136.2 93.9 63.7 
.09 .08 865 1135.6 83.2 62.6 
.08 .U7 811 1134.9 '74.2 61.2 
.07 .06 893 1134.3 66.4 59.8 
.05 .05 899 1133.6 59.8 58.3 
.05 .04 906 1133.() 54.1 56.7 
.03, .02 926 1132.3 49.0 55.1 
.In .01 944 1131.6 44.5 53.5 
.00 .00 953 1131.() 40.3 51.8 
-17.99 -17.1}9 959 1130.3 36.5 50.2 
.98 .98 968 1129.7 33.0 48.6 
.97 .9"7 981 1129.() 29.6 46.9 
.96 .96 991 1128.4 26.5 45.3 
.96 .96 993 1127.8 23.5 43 8 8 
.95 .96 999 1127.2 20.6 42.2 
.96 .91 994 1126.6 17 .8 40.7 
.97 .98 992 1126.(> 15.1 39.1 
-le.Ol -a,02 967 1125.7 13.8 38.4 
.00 .01 974 1125.5 12.5 3'7.7 " , 
-17094 -17.95 1016 1125.2 11.2 36.9 iii 
.90 .91 1042 1125.0 10.0 36.2 
.89 .90 1049 1124.7 8.7 35.5 
.79 • -'9 1115 1124.5 7.5 34.7 
.91 .92 1035 1124.2 6.2 34.0 
.91 .92 1039 1124.0 5.0 33.3 
.94 .95 1020 1123.8 3.8 32.6 
.97 .98 1004 1123.6 2.6 31.9 
.96 .97 1006 1123.4 1.4 31.2 
.98 099 997 1123.2 0.2 30.5 
.98 .99 996 1123.0 359.1 29.9 
,98 .99 999 1122. q 35'7.9 29.2 
.89 .91 1053 1122.7 356.7 28.S 
,84 .65 1087 1122.6 355.6 2'7.8 
.91 .92 1041 1122. 4 354.4 27.1 
.91 .92 1050 1122.3 353.3 26.4 
.96 .97 1016 1122.2 352.1 25.8 
, , 
-17.91 .. 17.98 1009 1122.1 351.0 25.1 
-18.00 -HI.01 990 1121.9 348.7 23.1 
246 
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Table 3 (cont.) 
1964 4A (Echo 2) 
MJD -107 P 107 P 107p _107 P log P
e log Ps T z a 'l1- a0 o -0 s t a 'IT 'IT 0 
(oJ() (kIll) (deg) (deg) 
39281.00 13.20 -1.71 0.57 12.06 -18.01 -lH.02 982 1121.7 346.5 22.3 
82.00 12.89 _1.57 0.59 11.91 .02 .03 978 1121.6 344.2 20.7 
, I 83.00 12.32 -1.37 0.61 11.56 .04 .05 968 1121.6 341.9 19.3 
84.00 11.98 -1.17 0.63 11.45 .04 .06 963 1121.5 339.7 17.8 
85.00 11.25 _1.01 O.b!; 10.90 .06 .08 951 1121.5 337.5 16.3 
86.00 10.92 -0.83 0.67 10.76 .07 .08 948 1121.5 335.3 14.tl 
<, 87.00 ' lC
1
.37 -0,63 0.69 10.44 .08 .10 938 1121.6 333.1 13.4 
88.00 10.39 -0.44 0.71 10.61 .08 .09 939 1121.7 330.9 11.9 
, 89.00 10.~6 _0,2H 0.r2 11.03 .07 .09 943 1121.8 326.7 10.5 
t~ 90.00 11.18 -0.13 0.73 11.78 .05 .06 962 1121.9 326.5 9.0 ~~,') ! 91.00 11.33 0,02 0.74 12.09 .04 .05 968 1122.0 324.4 7.6 i , , 92.UO 11.16 G.21 0.75 12.12 .04 .05 964 1122.2 322.2 6.2 t 
f 93.UO 11.00 0.39 O.7~ 12,14 ,04 .06 962 1122.3 320.1 4.8 , 94.00 10.96 0,56 lJ.76 12.28 .04 .05 964 1122.5 317.9 3.3 ; 95.00 11,04 0,73 0.76 12.53 .04 .05 966 1122.7 315.8 1.9 
i * 
. i 96.UO 10.63 0,80 0.76 12.27 .05 .06 954 1122.9 313.7 0,,5 
, i 97.0eJ 9.84 1,03 U.75 11.62 .08 .09 933 1123.1 311.6 -0.9 i! 98.00 9.29 1.17 0.7~ 11.21 .10 .11 922 1123.3 309.4 -2.4 99.00 8.98 1.29 0.14 1l,01 .11 .17- 912 ll23.4 307.3 -3.8 
: i 39300.00 9.13 1.39 0.74 11.26 .10 .11 910 1123.6 305.2 -5.3 
; i 01. 0 0 9.24 1,48 U.73 11.45 .10 .11 905 1123.8 303.1 -6.8 1 02.00 &.36 1.5 /t 0.72 10.62 ,14 .15 880 1124.0 301.0 -8.3 
03.00 7.89 1.59 0.72 10.20 .16 .16 871 ll24.1 298.8 -9.9 
04.00 7.38 1.62 0.71 9.71 .18 .19 855 1124.3 296.7 -11.5 
r ! 05.UO 7.67 1.62 0.69 9.99 .17 ,18 857 1124.4 294.6 -13.2 
" 
06.00 7.98 1.60 0.67 10.26 .16 .17 858 1124.6 292.4 -14.9 I O'7.VO 8.26 1.58 0.66 10.50 .15 .16 860 1124.7 290.3 -16.7 : I 
t 08.00 8~50 1.51 0.64 10.65 .15 .15 860 1124.7 288.1 -18.5 
09.00 8.37 1.37 0.61 10.35 ,16 .17 848 1124.8 286.0 -20.4 
; 10.00 8.37 1.17 O.~8 10.12 .17 .18 836 1124.8 283.8 -22.4 
I 11.00 6.34 0.92 O.~5 ~.tJl .18 .19 821 1124.S 281.6 -24.5 
I'" 12.00 8.33 0.63 0.~2 ~.48 .19 .20 808 1124.8 279.4 -26.7 
: ! 13.00 &.96 0.29 0.50 9. ·75 .18 .19 812 1124.7 277.2 -29.0 , 
~ 14.UO 9.90 0.00 0.47 10.37 .15 .16 822 ll24.6 274.9 -31.4 
.. ~ 39314.50 10.3B t •• OO 0.45 10,83 -113.12 -18.13 830 1124.5 273.8 -32.6 
; ~ 15.00 11.14 0.00 0.44 11.~8 .09 .09 843 1124.4 272.7 -33.8 
II 15.50 12.36 0.00 0.42 12. '8 .04 ,05 869 1124,3 271.6 -35.1 
! ~ 16.00 12.24 ('.00 0.4U 12.64 .04 ,OS 865 1124.2 270.4 -36.4 16,50 11,91 0.00 0.38 12.29 .05 .06 855 1124.1 269.3 -37.8 
! ~ 17 .. UO 11.58 G.OO 0.36 11.94 ,06 .07 846 1123.9 266.1 -39.1 
17.!>0 11.03 0.00 0.34 1l.37 ,09 .10 831 1123.8 266,9 -40.5 
3931b.00 11.05 0.00 0.32 ll,:37 -lil.08 -11l.09 830 1123.6 265.8 -42.0 
19.UO 10.16 0,00 0.213 10.44 .11 .12 805 1123,3 263.4 -44.9 
20.UO 10.03 0.00 0.24 10.27 .12 .13 797 1122.9 260.9 -48.0 
2t"UO 10.32 0,0U 0.20 10.~Z ,10 .11 800 1122.4 258.4 -51.2 
22.00 10.63 0.13 0,16 10.92 .06 .Oij 80/ 1121.9 255.9 -54.5 
23.00 10.48 0.30 0.12 10.90. .04 .05 807 1121,3 253.2 -57.9 
24."(.10 10.08 0,42 0.08 10.~8 .04 .U5 799 1120.7 250.5 .. 61.5 
25.00 9.82 0.51 0,04 10.36 .04 .U5 794 1120.0 247.5 .. 65.5 
26.00 10.27 0.49 -0.02 10.7't .00 .02 802 1119.2 244.4 .. 69.1 
27.00 10.51 0.41 -0.06 lU.H6 -17,97 -17.99 809 1118.5 241.2 -72.7 
28.00 10.48 0.28 -0.12 10.64 .96 .98 808 1117.6 237.7 -76.3 
29.00 10.36 0.11 -0.18 10.29 .96 .98 803 1116.6 233.8 
-79.9 
30.0Q 10.60 -0.10 -u.23 10.27 .95 ,97 806 1115.8 229,3 -83.5 
31.00 10.69 -0.30 -0.28 10,11 .94 .96 807 1114.9 224.1 -87,0 
3Z.00 11.19 -0.52 -0.34 10.33 .91 .94 817 1113.9 217,7 -90.4 
33.UO n.95 -0,74 ,-0.39 10.82 .87 ,t:l9 &36 1112.9 209.2 -93.6 






Table 3 (cont.) 
19644A (Echo 2) 
MJD -107 P 107p 107 P _107 P log P log P T z a. -a. 0 -0 s t a e s 1T 1T 0 1T 0 
(OK) (km) (deg) (deg) 
39335.UO 13.21 -1.27 -0.50 11.44 -17.82 -n.!!5 861 1110.7 180.6 -98.0 
36.1.10 13.67 -1.52 -O.~6 11.59 .80 .83 870 1109.6 156.8 -100.0 
37.00 14.16 _1.79 -0.62 11.74 .76 .~2 881 1108.4 129.9 -99.7 
3B.UU 14.52 -2.02 -0.68 11.82 .77 .Bl 890 1107.3 107.7 -97.9 
39.00 15.09 -2.26 -0.'3 12.10 .76 • 19 903 1106.1 92.2 -95.3 40.00 15.70 -2.50 -0.79 12.41 .74 .78 917 1104.9 81.5 -92.3 
41. (J() 16.07 _2.75 -0.85 12.47 .73 .77 926 1103,7 73.7 -89 .. 1 
42.UO le.38 -2.95 -0.90 12.!>3 .72 .76 934 1102.5 67.6 -85.9 
43.1.10 16.01 -3.09 -0,';16 11.':16 .74 .f8 928 1101.2 62.7 -82.7 
44.1.1(, 15.69 -3.28 -1.01 11.40 .76 .80 921 1100.0 58.5 ··79.6 
45.00 15.87 _3.41 -1.U6 11.40 .76 .81 927 1098.8 54.8 -76.5 
46.lJO 16.00 _3.56 -1.10 11.34 .76 .t;ll 9~0 1097.6 51.5 -73.6 
47.00 16.07 -3.70 -1.14 11.23 .76 .~1 931 1096.3 48.5 -700 8 
4£1.UO 16.03 _3.77 -1.18 11.08 .77 .82 931 1095.1 45.6 .68.1 
1 49.00 15.8j _3.84 _1.22 10.77 .78 ,l:!4 926 1093.9 42.9 -65.5 ;1 50.00 15.36 _3.92 -1.24 10.20 .81 ,li6 915 1092.7 40.4 -63.~ 
51.00 14.73 -3.93 -1.26 9.54 .84 .90 901 1091.6 37.9 .. 60.8 
" 52.00 14.23 _3.94 -1.29 9.00 .eil .92 888 1090.4 35.6 -58.5 
;3.00 14.30 _3.94 _1.32 9.04 ;86 .92 893 1089.3 33.3 -56,4 
54.00 14.89 .3.94 -1.34 9.61 .84 .90 912 1088.1 31.~ -54.,4 
55.00 16.01 _3.94 -1.36 10.'ll .'/9 .\l6 944 1087.1 28.9 -52.5 
56.00 16.81 _3.93 -1.38 11.50 .71:> ,li3 962 1086.0 26.7 -50.7 
57.0U 17.46 -3.93 _1..39 12.14 .74 .!:!I 978 1085.0 24.6 -48.9 
56.00 18.15 _3.93 _1.41 12.81 .72 • (9 997 1084.n 22.5 -47.1 
59.00 18.75 _3.91 .1.42 13.42 .70 .f? 1013 1083.,1 20.5 -45.4 
60.00 19.38 _3.fl3 _1.42 14.12 .68 .75 1025 1082.2 18.4 -43.7 
61.00 20.15 -3.78 _1.43 l't.94 .66 .74 1038 1081 e 4 16.3 -41.9 
1: 62.00 20.01 _3.71 _1.43 14.!:!7 .67 .7 /t 1037 1080.6 14.3 -40.1 
ti! 63.00 19.09 _3.59 _1.42 14.08 .69 .17 1023 1079.9 12.2 _38.2 
'i.1 64.00 18.99 _3.42 _1.41 14.16 .69 .77 1024 1079.2 10,1 .. 36.2 ;1 65.00 18.76 .3.24 _1.40 J.4.13 .69 .77 1023 1078.6 8.1 .. 34.0 
. , 
~.,. 1 39365.50 18.76 _3.14 -10 39 14.23 -17.70 -17.78 1025 1078.4 6.7 -:'1,3 r: 
~. 66.UO 18.86 -2.94 -1.38 14.54 .69 .77 1029 1078.1 5.7 -30.1 
~ 66.~0 19.64 _2.95 _1.36 15.32 .67 .75 1042 1077 .9 4.6 -28.9 
t ~ 67.00 22.42 _2.86 _1.35 18.2.1 .60 ,69 1087 ),077.'1 3.6 -(.7.7 
1'. : 67,~u 22.74 _2.71 _1.34 18.69 .bO .69 lOgO 1077.5 2.6 -26.6 
68.00 26.64 _2.t\O -1.32 22.71 .52 • <~ 1 ll43 1077.3 1.5 -25.5 
68.~O 21,81 
-2.49 -1.3!) 11:3.U2 .62 .71 1076 1077.2 0.5 -24.4 
69.0(J 16.31 -2.39 -1.28 1.2.64 .77 .1l6 972 1077 .n 359.5 -23.3 
69.50 15.95 _2.28 -1.27 12.40 .78 .l:!7 964 1076.9 358,5 -22.2 
70.00 15,37 -2.19 -1.2!> 11.93 .BO ,89 948 1076,8 357.4 -21 .. 1 
7G.!>O 15.45 -2.07 -1.23 12.15 .80 .1l8 954 1076.8 356.4 -20.0 ;r 
71.00 15.54 -1.94 -1.22 12.37 .79 .ll8 957 1076.7 355.4 -19.0 
71.~O 17.86 -1.82 -1.20 14.64 .72 .1:11 1004 1076.7 354.4 -l7.9 
72.00 26.88 -1.72. .1.).8 23 0 98 .52 .61 1137 1076.7 353.4 -l6.9 
72.~O 23.61 _1.58 _1.15 20.li8 .59 .68 1093 1076.7 352.4 -15.8 
73.lJO 16.53 _1.48 -1.13 13,93 ,76 ./!4 977 1076.7 3:51.4 -),4,8 
73 .• !>0 15.94 _1.35 -l.ll 13.48 .77 .65 971 1076.7 350.4 -13.8 
74.UO 15.79 _1.24 -1.08 13.47 .77 .l:!6 967 1076,8 349.4 -12~8 
74.~0 15.42 _1.13 -10 06 13.24 .79 .137 956 1076.8 348.4 .. 11.8 
75.00 14.83 _1,02 _1.U4 12.77 ,80 .l:!9 94 /• 1076.9 347,4 -10.8 
75.~O 14.46 _0.88 _1.01 12.!:l7 .81 .90 939 1077 ,0 346.4 -9,B 
76.00 14.76 _0.76 -0.99 13.UO .80 .1:19 944 1077.2 345.4 ... a.8 
76.50 15.50 .0.67 -0.96 13.88 .78 .86 956 1077.3 344.4 -7,8 
77.UO 15.58 _0.55 -0.94 14.09 • (8 .86 958 1077 .5 343.5 
-6.8 
• 77.~0 15.43 _0.42 -0 •. 91 1.4.),0 ,78 .86 959 1077.6 342,5 
-5.8 .. , 
76.()O 15.28 _0.31 -0.89 14.09 .78 .136 956 1077.8 341.5 -4.8 
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11 Table 3 (cont.) 
" 
" 11 
1964 4A (Eoho 2) 
MJD _107 P 107 i> 
s 
107p 
_107 P log P
e t a log Ps T z 1T a. 1T -0.0 o -00 1T • 
(OK) (km) (deg) (deg) 
39379.00 14.77 .0.06 -0.84 13. tl6 -17.79 -17.1:11 948 1078.2 339.5 -2.9 
80.00 14.31 0.18 -0.79 13.70 .80 .1l8 942 1078.,7 337.5 .. 0.9 
81.00 14,07 0.44 .0.14 13.77 .80 .IJ8 940 1079.2 335.5 1.1 
82.uO 14.40 0.67 -0.69 14.38 .79 .In 947 1079.7 333.6 3.0 
83.00 14.1'+ 0.91 -0.64 15.01 .17 .85 950 1080.3 331.6 5.0 
84.00 14.80 1.1 't -0.58 15.35 .77 .tiS 948 1080.a 329.6 7.0 
85.00 15.43 1.37 -0.52 16.28 .75 .83 961 1081.5 327.6 9.0 
B6.UO 15.39 1.56 _0.48 16.47 .75 .liZ 961 1082.1 325.6 11.0 
I 
.87.00 15.47 1.75 -0.42 16.81 .74 .112 961 1082.7 323.6 13.0 \ 
r-- 88.00 15.46 1.93 .0.37 17.lJ2 .74 .1l2 954 1083.4 321.6 15.0 89.00 14.16 2.12 .0.32 15.97 .78 .1:15 928 1084.0 319.6 17.1 
90.00 13.22 2,28 .0.26 15.l4 ,80 .117 911 1084.7 317.6 19.2 
91.00 12.~7 2.42 .0,21 14.78 .82 .tl9 896 1085.3 315.6 21,3 
92.00 11.76 2.55 -0.16 14,15 .84 .91 873 1085.9 313.5 23 .. 4 
93.00 11.41 2.64 .0.11 13.95 .85 .92 863 1086.6 311.5 25.6 
94.00 10.97 2.75 -0.06 13.66 .87 .94 849 1087.2 309.4 27.8 
95.(JQ 10.49 2.74 .0.01 13.2~ .89 .95 829 1087.8 307.3 30.0 
96.UO 10.25 2.72 0.04 13.01 .90 .96 815 1088.3 305.2 32.2 
97.(;0 9.92 2.62 0.08 12.62 .91 .98 801 1088.9 303,1 34.5 ,. 
98.(JO 9.83 2.51 0.13 12.46 .92 .99 791 1089.4 300.9 36.8 
99.00 9.75 2.29 0.17 12.22 .93 -ltl.OO 783 1089.9 298.7 39.2 
. 39400. lIO 9.76 1.92 0.20 ll.88 .95 .02 776 1090.3 296.5 41.5 
01.00 10.96 1.24 0.23 12.43 .93 .00 785 1090.7 294.3 43.9 
39401.50 12.52 0.79 0.24 13.54 -11.89 -1/.96 80) 1090.9 293.1 45.1 
02.00 13.19 C.2'; 0.25 13.68 .89 .95 803 1091.1 292.0 46.4 
U2.!;l0 13.86 0.00 0.26 14.12 .87 .94 807 1091.2 290.8 47.6 
03.00 16.29 0.00 0.26 16.55 .79 .86 844 1091.4 289.8 48.3 
03.~O 16.70 0.00 0.27 16.97 .78 .1:14 845 1091.5 288,6 49.6 
04,00 16.66 0.00 0.28 16.94 .78 .85 845 1091.6 287.4 50.8 
04.:.:>0 16.40 0,00 0.28 16.68 .79 .85 840 1091.7 286.2 52.1 
05.00 15.67 0.00 0.29 15.96 .81 .87 827 1091.6 284.9 53.4 
05.~0 13.82 0.00 0.30 14.12 .86 .93 796 109.1,8 283.7 54.8 
06.UO 13.09 0.00 0.30 13.39 .89 .95 780 1091.9 282.4 56.1 
06.!;lO 12.56 0.00 0.30 12.B6 .90 .97 767 1091.9 281.0 57.5 
07.00 12.93 0.00 0.31 13.24 .89 .95 775 1091.9 279.7 58.8 
07.50 13.73 (l.00 0.31 14.04 .86 .92 786 1091.9 278.3 60.2 
08.00 14.53 0.00 0.31 14.B4 .83 .90 800 1091.9 2.76.9 61.6 
39409.00 15.72 0.00 0.31 16.03 -17.80 -17.86 818 1091.7 273.9 64.4 
10.00 16.22 0.00 0.31 16.53 .77 .84 824 1091.6 270.7 6'7.3 
ll.OO 16.76 0.00 0.30 17.06 .75 .112 829 1091.3 267.2 70.2 
12.00 17.17 0.00 0.29 17.46 .73 .BO 834 1090 •. 9 2631&4 73.1 
39413.00 17.79 0.00 0.26 18.05 -17.71 -17.78 842 1690.4 259.1 75.9 
13.50 lU.32 0.00 0.25 18.57 .69 .76 848 1090.2 256.8 77.4 
14 •. 00 19.73 0.00 0.24 19.97 .65 .72 865 1089.9 254.2 78.8 
14.50 22.04 0.00 0.22 22.26 .60 .66 892 1089.6 251,5 80.2 
15.00 19.88 0.00 0.20 20.08 .64 .70 863 1089.3 248.5 81.6 
15.50 10..17 0,00 O.lB 18.35 .68 .75 841 1089.0 245.2 83.0 ~ 
16.00 17.58 0.00 0.16 17.74 .69 .16 833 1088.6 241.5 84.3 i 
39417.00 17.60 0.00 0.12 17.72 -11.68 -17.76 831 1087.8 23'2..6 86.8 
J 
18.00 17.46 0.00 0.09 17.,5 .68 .75 828 1087.0 221.1 89.1 
19 .• 00 17.27 0.00 0.03 17.30 .68 .75 824 1086.1 205.9 91.0 " .... ~"'i: 20.00 16.96 C.OO .0.02 16.94 .68 .76 819 1085.1 187.1 92.2 { ~ 
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Table 3 (cont.) 
1964 4A (Eoho 2) 
MJD -107 P 107p 107 P _107 P log P log PiS T z a. -a. 6 -6 is t a e 1T 1T 0 1T 0 
(OK) (km) (degj (deg) 
39422.!>O 17.84 0.00 .0.12 17.72 -17 .63 ·1'7.'72 828 1082.4 139.8 91.5 
23.UO lct.92 0.00 .0.14 19.78 .58 .b6 854 1081.8 132.7 90.8 
23.~() 20.23 0.00 -0.15 20.08 .57 .65 857 1081.3 126.6 90.1 
24.00 2Cl.76 0.00 .0.17 20.59 .56 .64 863 1080.7 121.3 89.2 
24.50 18.85 0.00 .0.18 18.67 .60 .611 838 1080.1 116.6 88.3 
25.00 16.71 0.00 .0.20 16.51 .65 .74 809 1019.4 112.5 87.4 
25.50 16.36 0.00 .0.22 16.14 .66 • .,5 805 1078.8 108.8 86.4 r ... 
26.UO 1 (·.24 0.00 .0.23 16.01 .66 .15 803 1078.2 105.5 85.3 
26.~0 16.35 0.00 .0.24 16.11 .65 .'15 805 1077.6 102.5 84.3 
27.00 16.91 0.00 .0.26 16.65 .64 .13 814 L076.9 99.7 83.2 
k,.-. 
39428.00 17.37 0.00 .0.2!:! 17.09 -17.62 ·17.H 823 1075.7 94.8 81.0 
29.00 20.14 0.00 .0.30 19.!:!4 .54 .64 861 1074.4 90.5 78.8 
30.00 21.21 0.00 .0.32 20.89 .52 .61 872 1073.1 86.6 76.5 
31.00 21.69 .0.B2 .O.j2 20.55 .52 .62 873 1071.8 83.1 14.3 
32.{JO 22.25 .1.73 .0.34 20.18 .52 .62 872 1010.5 79.8 72.0 
33.UO 22.07 .2.3B .0.35 19.34 .54 .64 865 1069.2 76.7 69.1 
34.UO 22.15 .2.89 .0.35 lij.91 .54 .65 864 1067.9 73.8 67.5 
35.00 22.48 .3.31 .0.36 18.80 .54 .65 866 1066.7 11.0 65.3 
36.00 22.85 .3.66 .0.36 ItJ.83 .54 .65 873 1065.5 68.4 63.1 
37.00 23.21 .3.92 .0.35 18.94 .53 .65 879 1064.3 65.8 60.9 
38.00 23.49 .4.17 -0.34 18.98 .53 .64, 884 1063.1 63.2 58.8 
39.00 23.94 _4.39 .0.34 19.21 .52 .64 892 1062.0 60.8 56.7 
.' 
40.00 24.49 .4.56 .0.33 19.60 .52 .64 899 1060.9 5e.3 54.7 
(I 41.00 24.97 .4.68 .0.32 19.97 .51 .63 909 1059.8 56.0 52.7 
·1 
H 42.UO 25.46 .4.76 .0.31 20.39 .50 .63 920 1058.8 53.6 50.~ 
43.00 26.38 .4,81 .0.29 21.28 .49 .61 934 1057.9 51.6 50.2 
44.00 27.22 .4.85 .0,28 22.09 .47 .!>9 951 1057.0 49.4 48.S 
45.00 28.21 .4.86 .0.27 23.07 ,45 .~8 966 1056.1 47.2 47.4 
46,UO 29.07 .4.85 .0.25 23.97 .44 .!l7 980 1055.3 45.0 45.9 
47.00 29.10 .4.82 .0.23 24.64 .43 .56 991 1054.6 42.8 44'.? 
48.00 30.09 .4.80 .0.20 25.09 .43 .56 998 1053.9 40.6 43.1 
49.00 29.69 .4,713 .0.1t! 24.73 .44 .57 998' 1053.4 38.4 41.6 
50.00 29.01 .4.73 .0.14 24.20 .45 ,.58 998 1052.9 36.3 40.2 
51.00 27.82 .4.66 .0.12 23.04 .47 .61 989 1052.4 34.1 ~a.7 
52.00 27.14 .4.57 .0.06 22.49 .48 .62 989 1052.1 31.9 31,,13 
53000 26 8 89 .4.45 .0.05 22.39 .49 .63 991 1051.9 29.8 35.8 
54.00 26.71 .4.28 .0.02 22.41 .50 .64 994 ~051.7 27.6 34.4 
55.00 26.98 .4.14 0.02 22.86 .50 .64 1002 1051.1 25.4 32.':' 
56.00 27.16 .3.95 0.06 23.86 .49 .63 1011 1051.1 23.2 31.4 
57.00 28.60 .3.82 0.09 24.86 .48 .61 1033 1051..9 21.1- 29.9 
58.0C! 30.00 .3.66 0.12 26.46 .46 .60 1051 1052.2 18.9 28.4 
59.00 28.64 .3.50 0.14 25.28 .49 .63 10.39 1052.5 16.7 26.9 
39459.!:>0 27.61 .3.41 0.16 24.42 .17.51 ·1'7.65 1031 1052.8 15.7 26.2 
60.00 27.36 .3.31 0.11 24.21 .52 .66 1021 1053.n 14.6 25.4 
60.50 26.14 .3.22 0.1t! 23.10 .55 .68 1,017 1053.3 13.5 24.6 
61.00 25.14 .3.13 0.20 22.21 .57 .70 1009 1053.6 12.4 23.9 
61.50 24.35 .3.03 0.21 21.54 .58 .71 1004 1054.0 11.3 23.1 
62.00 22.44 .2.92 0.22 19.14 .62 .15 983 1054.3 10 8 2 22.3 
62.!)0 21.20 .2.19 0.23 18.63 .65 .18 969 1054.7 9.1 21.6 
63.00 21.27 .2.68 0.25 18.85 .65 .78 914 1055.1 8.0 20.8 
63.~0 26.69 .2.56 0.26 24.39 .55 .68 1044 1055.6 6.9 20.0 
64.00 27.19 .2.44 0.27 25.02 .54 .68 1050 1056.1 5.8 19.2 
64.50 27.03 .2. 3'~ 0.28 24.97 .55 .68 1052 1056.6 4.1 18.4 
65.00 25.74 .2.23 0.30 23.81 .51 .10 l041 1057.1 3,,6 17.6 
65.~0 24.01 .2.11 0.31 22.20 .61 .74 1025 1057.6 2.5 16.8 I. 66.00 21.82 .2.01 0.32 20.13 .65 .18 1001 1058.2 1.4 16.0 
66.50 21.63 _1.90 0.34 20.01 .66 .18 1004 1058.8 0.3 15.2 
67.00 21.88 .1.78 0.35 2U.44 .65 .18 1010 1059.4 359.2 14.4 
250 
U . " . , 
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1964 4A (Eoho 2) 
1 
I MJD -10 7 P 107 P 107p _107 P log p log p T z a. 'IT-a.0 0 -0 , s t a e s 'IT 'IT 0 l (OK) (kIn) (deg) (deg) 
I 39467.~0 22.34 .1.65 0.36 21.05 -17.65 -17.77 1020 1060.1 358.1 13.6 
I 68.UO 22.80 _1.54 U.38 21.64 .64 .76 1028 1060.7 357.0 12.8 68.~O 23.26 _1.40 0.39 22.24 .63 .75 1037 1061.4 355.9 12.0 j 69.{)0 23.93 _1.30 0.41 23.04 .62 .74 1050 1062.1 354.8 11.1 
69.~0 24.37 -1.19 0.42 23.61 .62 .14 1057 1062.8 353.7 10.3 
70.00 24.59 _1.06 0.44 23.97 .62 .14 1063 1063.6 352.6 9.5 
70.~0 24.81 -Q.96 (J.45 24.31 .62 .7't 1069 1064.3 351.5 8.6 
71.UO 25.02 -0.85 0.46 24.63 .61 .74 1074 1065.1 350.4 7.8 
71.50 25.90 _0.74 0.4C1 25.64 .60 .72 1086 1065.9 349.2 6.9 !( ~- 72.UO 27.22 _0.63 0.4'1 21.08 .58 .71 1100 1066.7 348.1 6.1 
r-'[ 72.50 32e 09 _0.52 0.50 32.07 .52 .65 1144 1067.5 347.0 5.2 
" 
73.UO 34.52 .0.40 0.~1 34.63 .49 .62 1163 1068.3 345.9 4.3 , 
f 73.~0 35.16 _0.27 0.52 35.42 .48 .61 1169 1069.2 344.8 3.5 
74.00 33.5H .0.14 0.53 33.97 .50 .64 1163 1070.() 343.6 2.6 
74.50 28.44 _0.01 0.54 2&.97 .58 .71 1121 1070.9 342.5 1.7 
·.1 75.00 27.08 0.11 0.55 27.74 .61 • (3 1107 1071.8 341.4 0.8 75.50 27.05 0.22 0.56 27.tl4 .62 • -73 1108 1072.6 340.2 -0.1 
76.00 26.36 0.34 U.57 2"{.27 .64 .74 1103 1073.'5 339.1 -1.0 
76.~0 25.00 0.46 0.58 26.03 .66 .76 1091 1074.4 337.9 -1.9 , 
77.UU 24.52 0.62 O.!:I8 25.72 .67 .r7 1088 1015.3 336.8 -2.8 
--
, 
! 77.~0 23.16 0.72 0.59 24.47 .70 .1:l0 1075 1076.2 335.6 -3.7 
78.UO 22.47 0.84 0.60 23.90 .72 .81 1070 1077 .1 334.5 -4.6 
~ 
78.~0 21.55 0.95 0.60 23.09 .74 .tl2 1062 1078.0 333.3 -5.5 
79.UO 20.41 1.05 0.61 22.07 .76 .1:14 1051 1078.9 332.1 -6.5 
r. 79.50 19.72 1.06 0.61 21.39 .78 .86 1043 1079.8 331.0 -7.4 
80.UO 19.48 1.26 0.62 21.36 .79 .87 1039 1080.7 329.8 -8.4 
~, 80.50 1&.57 1.37 0.62 20.56 .81 .'10 1027 1081.6 328.6 -9.3 ~. 
f 81.00 17.66 1.47 0.62 19.74 .84 .91 1017 1082.5 327.4 -10.3 81.~0 16.31 1.52 0.62 10.45 .87 .95 998 1083.4 326.2 -11.2 
\ 82.UO 15.63 1.60 0.62 17.b5 .89 .97 989 1084.3 325.0 -12.2 82.~0 15.40 1.70 U.62 17.72 .90 .97 989 1085.1 323.8 -13.2 
83.00 15.17 1.79 0.61 17.57 .90 .98 988 1086.0 322.6 -14.2 
83.~0 16.05 1.89 U.61 Ul.~5 .89 .96 1002 1086.9 321.4 -15.2 
84.UO 16.50 1.96 0.61 19.07 .88 .95 1012 1087.7 320.2 -16.2 
84.50 16.50 2.07 0.60 19.17 .88 .95 1014 1088.6 318.9 -17.2 
85.UO 17.18 2.15 0.60 19.92 .87 .94 1024 1089.4 317.7 ... 18.2 
85.50 17. 't2 2.23 Ue 59 20.24 .87 .':i3 1028 1090.3 316.5 .. 19.2 
86.UO 17.21 2.33 0.59 20.13 .87 .'14 1026 1091.1 315.2 -20.2 
86.50 17.68 2.39 0.58 20.65 .87 .93 1033 1091.9 313.9 -21.3 
87.UO 17.49 2.44 0.57 20.50 .87 .93 1033 1092.7 312.6 -22.3 
87.~U 16.64 2.53 0.56 19.72 .89 .95 1025 1093.5 311.3 .. 23.4 
88.00 16.01 2.56 0.55 19.12 .90 .96 1019 1094.2 310.0 -ZIt.4 
88.50 14.95 2.63 0.54 18.12 .93 .98 1007 1095.() 308.7 -25.5 r 
89.UO 13.67 2.67 0.00 16.34 .97 -18.03 980 1095.7 307.3 -26.6 
89.50 13.87 2.71 u.52 17.10 .95 .Ul 996 109n.4 305.9 -27.8 
90.UO 14.80 2.75 0.50 18.05 .93 -17 .':i8 1013 10H.l 304.5 -28.8 
90.~0 16.52 2.76 0.49 19. f7 .89 .94 1041 1097.8 303.1 -29.9 
9l.00 18.12 2.77 0.48 21.37 .86 .91 1062 1098.5 301.7 -30.9 
91.~(J 19.62 2.78 0.46 22.86 .84 .B9 1078 1099.1 300.3 -31.9 
92.UO 20.35 2.78 0.44 23.!:>8 .6.3 .88 1086 1099.7 298.9 ... 33.0 
92.50 20.10 2.76 0.42 23.28 .83 .tl8 1085 1100.3 297.4 .. 34.0 
93.00 20.20 2.75 0.40 23.35 .83 .88 1089 1l00.(~ 295.9 -35.0 
93.~0 20.00 2.69 0.38 23.06 .84 .89 1085 1101 .• 4 294.4 -36.1 
9" .• UO 20.37 2.63 0.36 23.37 .83 .88 1090 1101.q 292.8 -37.1 
j.~ 94.50 20.67 2.5't 0.34 23.55 .83 .87 1096 1102.4 291.2 .. 38.2 k ;r ;\ 95.00 20.67 2,.39 0.32 23.38 .83 .8B 1095 lt02.Q 289.6 -39.~ 11 • 
~f 95.50 20.37 2.;:>1 0.30 22.88 .84 .89 1090 1103.3 287.9 -40.2 
:,~ 96.UO 21012 1.94 0.28 23.35 .133 .88 10g6 1103.7 286.1 -41..3 
tf. 96.50 21.01 1.65 0.25 23.71 .82 .87 1101 1104.1 284.3 -42.3 fl! 
H 97.UO 22.22 1.22 0.23 23.67 .82 .87 1101 1104.5 282.5 -43.4 1 ~ 
: :l~ 251 l ~~ '-\ 
13 fj 
!) jt 
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Table 3 (cont.) 
1964 4A (Eoho 2) 
,t, 
MJD -107 P 107p 
s 
107 P t _107 P a log Pe log P T z a s IT -a IT 0 o -0 IT 0 
(OK) (Ion) (deg) (deg) 
39497.!:IO 29.67 0.53 0.20 30.41 -17.71 -1'.76 1165 11 04.8 280.5 -44.4 
39497.tiO 36.9b 0.00 ().19 37.17 _17.62 -If.67 121', 1104.9 279.3 -45.0 
9B.l.J0 39.69 0.00 u.18 39.lH .59 .64 1231 1105.1 278.5 -45.5 
9B.20 43.79 (l.OU O.ll.! 43.97 .54 .60 1254 1105.2 277.7 -45.9 
98.'tO 4(1.93 0.00 0.17 41.10 .57 .62 1243 1105.3 276.8 -46.3 
98. b(l 39.46 0.00 0.17 39.63 .58 .64 1235 1105.3 275.9 -it6.7 .. 
98.~O 3&.,9 0.00 1,).16 36.75 .62 .67 1214 1105.4 275.0 -47.1 
99.t.'O 30.94 (l.OO 0.16 31.1U .70 • ''3 1173 1105.5 274.1 -47.5 
99.tO 30.84 0.00 O.l~ 30.<J9 .71 .,(5 1172 1105.6 273.2 -48.0 
99.'tO 26.57 0.00 o .l't 26.71 .77 .81 1135 1105.'7 272.3 -48.4 
39499.!Jv 23.29 0.00 (J .1't 23.43 .17,83 -H.li7 1101 1105.7 271.8 -48.6 
39500.00 21.4'1 0.00 U .1't 21. ,8 .86 .90 1080 1105,9 269.3 -49.6 
00. !:I 0 19.77 0.00 u.12 19.89 .90 .94 1060 1l06.0 266.6 -50.6 
01.00 19.19 0.00 0.11 19.30 .91 .95 1052 1106.1 263.7 .. 51.7 
01.!:>O 1<).04 0.00 u .10 1-J.14 .91 .'15 1048 1106.1 260.6 -52.7 
02.UO 19.31 0.00 0.10 It).41 .90 .95 1053 1106.1 257.1 -53.7 
02.50 19.12 0.00 0,09 19.21 .91 .95 1053 1106,1 253.4 
-54.6 
03.l10 19.81 0.00 U.Uij 19.119 .89 .93 1065 1106.0 249.3 -55.6 
39503.40 20.S1 0.00 Cl.08 20.tl9 -17.87 -17.91 1077 1105.9 245.7 -56.3 
03.60 22.03 0,00 0.07 22.10 .04 .tl9 109~ 1105.9 243.7 -56.6 
03.tlO 26.02 0.00 0.07 26.09 .77 • til 1134 1105.9 241.7 -57.0 
N 
04.00 27.24 O.OU 0.0" 27.31 .75 .79 1146 1105.8 239.6 -57.3 
U4 •• W 31.23 0.00 0.07 31.3U .68 • '3 1182 1105.7 237.4 -5106 
,I 04.40 33.84 0.00 0.07 33.91 .63 .69 1207 1105,7 235.1 .. 57.9 
i1 
04.60 29.51 0.00 0.07 2-J,;8 .70 .'5 1110 1105.6 232.7 -58.2 
04.60 19.63 0.00 0.07 19. 'ro .89 .t;3 1059 1105.5 230.2 -58.5 
05.UO 18.08 0.00 0,06 18.14 .92 .96 1039 1105.4 227,5 .. 58.8 
, r 
I. 39505, !:>Ci la.11l 0.00 0.06 18.24 -17.92 -17,96 1040 1105.2 220,5 -59.it 
11.: 06.00 16.24 0.00 0.U6 16.30 .97 -Ul.01 1001 1104.9 212.7 ... 60.0 !, 06.!;l0 14.33 0.00 0.05 14.38 -18.02 .U6 969 1104.6 204.4 -60.3 
~; 07.00 13.10 0,00 0.U5 13.15 .0(- • .1.0 945 1104.3 195.6 -60.6 
[I: U7.!:>0 12.56 0.00 O.O!) 12.61 ,07 ,11 936 1103.9 186.7 ... 60.6 h 
11 oa.oo 13.84 0,00 V.05 13.89 .03 .U7 965 1103.'5 178.0 -60.6 
~I 
oa.!;lO 14.48 0,00 0.0; 14.53 .01 .05 979 1103.0 169.6 -60.3 W 09.00 lit. 2 8 0.00 0.05 14.33 .01 .05 974 1102.6 161.9 -60.0 H 
'I 09.50 14.57 0.00 0.06 14.63 .00 .04 981 1102.0 154.8 -59.5 t! 10.00 15.12 0.00 0.06 15.18 -17.98 .03 992 1101.5 lit8.5 -58.9 U 10.50 16.62 0.00 0.06 16.6a .94 -1'.99 1016 11 00.9 142.8 -58.2 Ii 11.00 17 .28 0.00 0.06 17.34 .92 .97 1026 11 00.3 131.7 -57.5 .. r> 11. !:I 0 17.79 0.00 0.06 17.85 .90 • 96 1035 1099.7 133,1 -56,7 . b: N- 12.00 17.92 0.00 0.06 1".98 ~90 .95 1040 1099.0 129.0 -55.8 
f: 12.~0 19.00 0.00 0,06 19.06 .8'7 .92 1058 1098.3 125.3 -54.9 n: 13.00 19.71 0.00 0.06 19.77 .85 .90 1068 1097.6 121.0 -54.0 tf' ~I: 13.!;l0 20.06 0.00 0.06 20.12 ,84 .89 1073 1096.9 118.9 -53.1 (f' 
-, 14.00 20.71 0.00 0.06 20.77 .82 .tlS 1082 1096.1 116.0 -52.2 if ~;: 14.50 20.78 0.00 0.06 20,84 .81 .87 1084 1095.3 113.4 ... 51.2 II lS.0U 20.72 0.00 0,06 20.78 .81 .87 1084 1094.5 110.9 -50.2 ~;; ." 15.50 21.42 0.00 0.08 21,50 .79 .86 1092 1093.7 108.6 .49.2 , r , 
,Ii 16.00 22.00 0,00 o.oa 22.08 .78 .84 1099 1092,8 106.4 
-48.2 j 'f 16.50 22.23 0.00 0.09 22.32 ,77 .84 1102 1091.9 104.3 -41.3 J' ,Y .;' 17.00 22.35 0.00 0.10 22.45 .76 .1:l3 1104 1091.0 102.3 -46.3 ! i: 17.!;lQ 22.72 0.00 0,11 22.83 .75 .82 1109 1090.1 100.5 -45.3 I 
, i\ 1a.OO 24.47 0.00 0.12 24.59 .71 .79 1128 1089.2 98.7 -44.3 -~ 
18.50 27.94 0.00 0,12 28.06 .65 .73 1162 1088.2 96.9 .43.3 
19.00 27.14 0.00 0.12 27.26 .65 • .,4 1155 1087.2 95.3 -42.4 
19.!:>0 26.74 0.00 0.13 26.b' 
! 
.66 .74 1151 1086.2 93.6 -41. (. 
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'l'able 3 (cont.) 
"" 1964 4A (Eoho 2) 
MJD -10 7 P 107 P 107 P -107 P log p log p T :z; a. -a. 0 -0 s t a e s 7T 7T 0 'IT 0 
(OK) (km) (deg) (deg) 
39520.00 27.18 0.00 0.13 2/.31 -n.65 -17.73 1155 1085.2 92.1 -40.4 
20.~O 27.57 0.00 Cl.14 21.71 .64 .12 1159 1084.2 90.5 -39.5 
21.U() 27.47 O.OQ 0.14 27.61 .63 .72 1158 1083.2 89.0 .. 38.5 
I 21.50 27.71 o.on () • l l • 27.91 .62 .11 1161 1082.2 81.6 -37.5 22.U{) 28.03 C.OO 0.14 28.17 .61 • '11 1163 1081.1 86.2 .. 36.6 22.50 28.03 0.00 0.13 2U.16 .61. .70 1164 1080.1 84.8 -35.7 I 23.00 27.99 C.oo 0.13 20.12 .60 .70 1163 1019. 0 83.4 -34.7 23.!:>(J 2B.58 0.00 (/.12 2U.70 .59 .69 1168 1017.9 82.1 -:33.6 
I 24.U() 2g.36 0.00 D.Lt 29.47 .57 .67 1114 1076.8 80.7 -32.9 \ 
1-- , 24.50 29.66 0.00 tl.09 29.75 .56 .66 1176 1015.7 79.4 -32.0 
1 
25.UU 30.14 0.00 (J.OS 30.22 .55 .65 1179 1014.6 78.1 -31.1 
25.!:>0 31.05 0.00 lJ.06 31.11 .53 .64 1186 1073.5 76.9 -30.2 
26.00 31.70 0.00 O.O/t 31.74 .52 .63 1192 1072.4 15.6 -29.3 
26.!:>0 32.11 0.00 0.01 32.12 .50 .63 1195 1071.3 74.4 -20.4 
27.00 32.49 C'.OO -0.02 32.41 .50 .bl 1191 1010.2 13.2 -27.6 
21.!:>(J 32.84 0.00 -0.04 32.8U .48 .60 1200 1069.) 72.0 -26.7 
39527.tlO 28.98 r.oo -(J.06 28.92 -17.53 -17.44 1171 1068.4 11.2 .. 26.2 
28.0C; 30.41 0.00 -0.01 30.34 .51 .42 1183 1067.9 70.8 -2~.9 
28.20 33.22 0.00 -0.U8 33.14 .47 .38 1204 1067.5 70.3 -25.5 
28.40 34.64 0.00 -0.10 34.54 .'+5 .36 1213 1067. 0 69.8 -25.2 
28.60 38.83 0.00 -U.11 38.72 .40 .31 1238 1066.6 69.3 -24.9 
28.80 48.55 0.00 -0.12 48.43 .29 .20 12B7 1066.1 68.9 -24.5 
29.00 54.12 0.00 -0.13 53.99 .23 .13 1317 1065.7 68.4 -24.2 
29.20 54.15 0.00 -0.14 54.01 .21 .11 1324 1065.2 67.9 -23.9 
29.40 51.40 0.00 -0.15 51.25 .23 .13 1314 1064.8 67.5 -23.5 
29.6U 50.03 0.00 -1).16 49.87 .25 .15 1306 1064.3 67.0 -23.2 
29.60 43.12 0.00 -(J.l., 42.9!5 .31 .22 1213 1063.9 66.5 -22.9 
30.UO 40.37 0.00 -O.lU 40.19 .34 .25 1258 1063.4 66.1 -22.5 
30.20 29$30 0.00 -0.19 29.11 .48 .39 1184 1063.0 65.6 -22.2 
39530.!:>0 31.03 0.00 -0.21 30.82 -1".47 -1 7.38 1191 1062.3 64.9 .. 21.1 
31.00 29.94 0.00 -0.24 29.7U .48 .41 1179 1061.2 63.8 -20.9 
31.!;l0 29.29 _0.27 -0.27 2u.75 .49 .42 1170 1060.1 62.6 -20.1 
32.00 30.39 -0.7r; -0.3U 29.31 .48 .41 1175 1058.9 61.5 -19.3 
32.~O 31.93 _1.0'1 -U.32 30.51 .4~ .38 1185 1057.8 60.4 -18.6 
33.UO 30.81 -1.113 -0.35 29.28 .47 .40 1174 1056.1 59.3 -17.8 
33.!:>O 29.91 -1.26 -0.37 28.27 .48 .42 1164 1055.6 58.2 -17.0 
34.UO 29.61 -1.29 -0.40 27.98 .48 .42 1161 1054.5 51.1 -16.3 
34.!;l0 30.76 -1.31 -0.43 29.02 .46 .40 1169 1053.4 56.0 -15.5 
3!':> •. U{J 31.18 -1.37 -u.45 29.36 .45 .40 1112 1052.3 54.9 -14.8 r 35.50 31.83 -1.37 -O.ltB 29 0 98 .43 .38 1176 1051.2 53.8 -14.0 
36.UO 32. It 0 -1.3" -0.50 30.61 .42 .37 1180 1050.1 52.7 -13.3 
36.!:>0 32.7° -1.3? -0.52 30.81 .41 .37 1181 1049.1 51.7 -12.6 
39536.80 31.98 -1.31 _0.53 30.l)8 -17.42 -17.38 1176 1048.4 51.0 -12.1 
37.00 33.36 -11,37 -0.54 31.4!." .40 .36 1185 1048.0 50.6 -11.9 
37.20 34.75 _1.36 _1).54 32. 8~~ .37 .33 1197 1047.6 50.2 -11.6 :1 
37.40 36.14 _1.35 -0.55 34.24 .35 .30 1208 1041.2 49.7 -11.3 l 
37.60 47.22 _1.34 -v.56 45.32 .22 .17 1274 1046.8 49.3 -11.0 ~ " 
37.HO 52.77 _1.32 -0.51 50.88 .16 .11 1302 1046.4 48.9 -10.7 
.. ~ 38.00 45.86 _1.31 -0.58 43.97 .23 .19 126!> 1045.9 48.5 -10.4 38.2Q 3 /t.BO _1.30 .(J.58 32.92 .36 .32 1198 1045.S 48.0 -10.2 38.40 33.43 -1.29 -0.59 31.55 .38 .34 1187 1045.1 47.6 -9.9 
38.60 33.44 -1.27 -0.60 31.!>7 .38 .34 !l86 1044.7 47.2 -9.6 ""~ 38.eO 30.69 -1.2'1 _0.60 28.H5 .41 .38 1164 1044.3 46.8 -9.3 i 
i 
39539.00 30.61 _1.21 _0.6D 28.79 -17.42 -l'f.38 1163 1043.9 46.3 -9.0 
39.!)O 30.67 _1.15 ,_0.61 28.91 .41 .38 1162 1042.9 45.3 -8.3 
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Table 3 (cont.) 
1964 4A (Echo 2) 
MJD _106 P 106 P 106p _106 p log P log Ps T z a -a 0 1T -°0 ~. s t a e 1T 1T 0 (OK) (Ion) (deg) (deg) 
39540 .. 50 2.86 -0.11 -0.06 2.70 -17.43 -1'.';1 1144 1041.() 43.2 -7.0 
41.00 2.88 -0.10 -0.06 2.71 .43 .40 1144 1040.1 42.1 -6.3 
41.50 3.02 _0.10 -0.06 2 0 86 .40 .36 1156 1039.2 41.1 -5.6 
42.UO 3.20 -0.09 -0.06 3.04 .37 .35 1169 1038.3 40.0 -5.0 
42. ~O 3.35 -0.09 -O.Ob 3.20 .34 d2 1181 1037.4 39.0 -4.3 
43.00 3.50 -0.08 -0.07 3.36 .31 .~O 1193 1036 .• 5 38.0 -3.6 
43.~0 3.66 .0.07 ~i.l.U7 3.~2 .29 .28 12(l3 1035;;7 36.9 -3.0 
l' 44.00 3.78 -0.07 -0.07 3.65 .27 .26 1211 1034.9 35.9 -2.3 44.~0 3.94 -0.06 -0.Ll7 3.82 .24 .23 1223 1034.2 34.9 -1.7 
f' J~ 45.00 4.00 -0.05 -0.07 3.88 .23 .22 1227 1033.4 33.8 -1.0 ,~- 45 .. !:!0 3.64 .0.05 -0.07 3.~3 .27 .26 1204 1032.7 32.8 -0.4 
46.00 3.66 ~0.04 .D.Q7 3.55 .26 .26 1205 1032.() 31.8 0.2 
46.~0 3.71 .0.03 .0.07 3.61 .24 .24 1211 1031.4 30.8 0.9 ;~ 47.00 3.76 _0.02 -0.07 3.67 .23 .23 1216 1030.8 29.7 1.5 
47.~0 3.79 _0.01 .0.07 3.71 .23 .22 1216 1030.2 26.7 2.1 
48.00 3.76 _0.01 .,.0.0 , 3.69 .23 .23 1212 1029.7 27.7 2.B 
f' 48.~0 3.82 0.00 .0.07 3.16 .22 .~2 121b 1029.2 26.7 3.4 
49.UO 3.89 0.01 -0.07 3.83 .21 .21 1220 1028.8 25.7 4.0 
"~ . 49.!:>O 3.90 0.02 .0.0 'I 3.85 .20 .c:!1 1219 102U.4 24.6 4.6 
50.00 4.00 0.02 -0.07 3.95 .19 .19 1224 102tJ.() 23.6 5.;; 
50.~0 4.24 0.03 .0.ll7 4.20 .16 .17 1237 1027.7 22.6 5.9 
51.00 't.41 0.04 _U.07 4.38 .14 .15 12 /t!'> 1027. 'i 21.6 6.~ 
51.S0 4.68 0.05 _0.0' 4.67 .11 .12 1259 1027.3 20.6 7.1 
52.00 4.87 0.06 _O.Ll , 4.86 .09 .10 1266 1027.1 19.6 7.7 
52.50 5.18 0.06 -0.ll7 5.17 .06 .07 12[31 1027.() 18.6 8.3 
'. 
L 53.00 5.46 0.07 -u.or 5.47 .04 .05 1292 1026.9 17.5 ti.C} 
~3.50 5.40 0.08 _0.07 5.42 .04 .05 1213 7 1026.9 16.5 9.6 
~4.00 5.46 0.09 .U.07 5.49 ,04 .05 1.289 1027. 0 15.5 10.2 
54.50 5.46 0.10 -Ll.07 5.49 .04 .U4 12(l9 102 'l. n 1'1.5 10.8 
55.00 5.55 0.11 -0.07 5.~9 .03 .0/1 1292 1027.2 13.5 11.4 
55.50 5.61 0.12 -0.07 !:l.66 .03 .U4 1289 1027.3 12.5 12.0 
S6.00 5.14 0.12 _0.07 5.20 .08 .08 1265 1027 .... 11.5 12.6 
56.50 4.92 0.13 -0.07 4.99 .1 0 .10 1253 1027.fl 10.5 13 .2 
57.UO '1.84 0.14 _U.06 4.92 .11 .11 124 , 1028.1 9.5 13.b 
57.50 4.13 0.15 _0,06 4.22 .18 .19 1209 1028.~ b.4 14.4 
: I 58,00 4.29 0.16 .0.06 4.39 ,17 .1 7 1215 1028.9 "f.4 15.1 58_50 4.57 0.17 -0.06 4.67 .14 .15 1227 102'1.3 6.4 15.7 
59.00 't.41 o .lf3 _0.06 4.52 ,16 .16 1219 1029,6 S.4 1683 
59.50 3.69 (\.18 -(l.06 3.81 .24 .24 1176 1030.3 4.4 16.9 
39568.50 1.97 0.33 -0.01 2.29 -17.69 -11.61 960 1073.4 300.1 53.0 
89.00 2.06 0.32 _0.01 c.37 .68 .60 971 1074.2 298.7 !:l3.6 
89.!:l0 2.16 0.31 _0.01 2.47 .67 .5H 983 1075.() 297.2 54.3 
90.00 2.31 0.30 0.00 2.61 .64 .'6 1000 1075.7 295.'f 55.0 
90.!:l0 .2.4't 0.29 0.00 2.73 .63 .,4 1013 1076.5 294.1 55.7 
91.00 2.57 0.28 0.00 2 e85 .61 .52 1026 1077.2 292.5 56.4 
91.~0 2.60 0.27 0.00 2.87 .61 .52 1028 1077.9 290.9 57.1 
92.()0 2.51 0.26 0.00 2.77 .63 .,4 1018 1078.6 289.1 57"0 
92.50 2.45 0.25 0.00 2.70 .64 .55 1012 1079.3 287.4 58.5 
93.UO 2.35 0.24 v.OO 2.59 .66 .57 1002 1079.9 285.5 59.2 
93.~0 2.25 0.22 O.llO 2.47 .69 .59 90'} 1080.? 2B3.5 60.0 
94.00 2.26 0.19 0.00 2.45 .69 .60 987 1081.1 28].5 60.f 
94.50 2.33 0.17 0.00 2.50 .68 .59 994 1081.6 279.3 61.4 
95.00 2.44 0.14 0.00- 2.58 .67 .5!J 1003 10U2.1 277.0 62.1 
95.50 2.53 0.10 0.00 2.64 .66 .57 1011 1082.6 274,.5 62.1:J 
96.00 2.62 0.06 0.00 2.69 .66 .56 101 , 108;?P 271.9 63 •. 6 
96.50 2.71 0.02 0.00 2.74 .65 .5~ 1022 1083.4 26ge O 64 0 3 
97.00 2.90 0.00 0.00 2.~1 .63 .53 103,} 1083.8 265~9 64.9 
97.50 2.77 0.00 0.00 2. n .65 .55 1026 1084.1 262.6 65.6 
~ 254 
~. 
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~ Table 3 (cont.) i! !l 
~ 1964 4A (Echo 2) 
:1 
II MJD -106 P 106 P lO6 p _10
6 P log p log Ps T z a. tT-a.0 0 -0 
, s t a e tT tT 0 
.. !i (OK) (km) (deg) (deg) 
i 
H 39598.00 2.83 0.00 0.00 2.83 -17 .64 -17 .!)4 1034 1084.4 258.9 66.2 ~ 98.50 2.~6 0.00 O.ou 2.67 .64 .!)4 1039 1084.7 254.8 66.9 
99.00 3.03 0.00 0.00 3.03 .62 .!)l 1055 1084.9 250.4 67.4 
99.50 3.41 0.00 0.00 3.42 .57 .46 1089 1085.2 245.4 66.0 \-
39600.00 3.07 0.00 0.00 :; .(J1 .61 .~1 1060 1085.3 239.9 68.4 
00.!:l0 2.81 0.00 0.00 2.82 .65 .55 1038 1085.5 233.8 68.8 
01.00 2.80 0.00 0.00 z.eo .66 .~5 1037 1085.6 227.1 69.2 
01.!>O 2.84 0.00 0.00 2.85 .65 .~5 1043 1085.6 219.8 69.4 
U2.UO 3.09 0.00 0.00 3.09 .61 .51 1067 1085.7 212.1 69.5 
02.!)O 3 •. 55 0.00 0.00 3.55 .55 .45 1106 1085.7 203.9 69.4 
r~· 
,. 
03.00 3.46 0.00 0.00 3.46 .57 .46. 1100 1065.7 195.7 69.3 ' , 
'03.50 3.39 0.00 0.,00 3.39 .56 .47 1096 1085.7 167.5 69.0 
04.00 3.62 0.00 0.00 3.62 .55 .44 1114 1085.6 179.7 6a.S 
04.!:lO 3.37 0.00 _0.01 3.37 .58 .46 1096 1085.5 172.3 68.0 
05.UO 3.23 0.00 -0.01 3.23 .60 .49 1065 1085.4 165.6 67.3 
05.50 3.07 0.00 -0.01 3.U6 .62 .!)2 1072 1085.3 159.4 66.6 
06.00 2.90 0.00 _0.01 2.89 .65 .~5 1059 1085.2 153.8 65.7 
06.50 2.75 0.00 -0.01 2 .• 74 .67 .!l7 10 /t6 1085.n 14!l.8 64.8 
07.00 2.73 (le OO -0.01 2 •• 72 .67 .~7 1046 1084.8 144.2 63.9 
07.!>(J 2.84 0.00 _0.01 2.83 .66 .!l6 1050 1084." 140.1 62.9 
08.UO 2.99 0.00 _0.01 2.98 .63 • ~4 1074 1084.4 136.4 61.9 
08.!>O 3.1 0 0.00 _0.01 .:l.0,) .62 .52 10S5 1084.2 133.0 60.8 
, , 09. 0 0 3.12 0.00 _0.01 3.11 .62 .52 10RS 1083.9 129.9 59.8 
09.50 3.15 0.00 _0.01 3.1; .61 .!>1 1093 1083.7 127.0 58.7 
10.00 3.21 0.00 ,_0.01 3.20 ,60 .50 1098 1083.4 12 (t. 3 57.6 
'1 10.50 3.2 0 0.00 _0.01 3.19 .60 .50 1099 1083.1 121.8 56.5 11.00 3.18 0.00 O.UO 3.1 a .60 .!>O 1100 1082.8 llC;.4 55.4 
11.50 3.27 0.00 0.00 3.27 .59 .49 1108 1082.5 117.2 54.2 
12.(JO 3.48 0.00 0.00 3.47 .56 .46 1124 1082.2 115.1 53.1 
12.!:l0 3.74 0.00 0.00 3.74 .53 .42 1145 10Hl.8 113.1 52.0 
13.1.10 3.89 0.00 O.()O 3.89 .51 .39 1158 1081.1) 111.2 50.9 
13. !>O 4.55 (l.00 a.ou 4.55 .43 .::11 1200 1081.1 109.4 4S1.7 
14.00 3.61 0.00 0.00 3.62 .53 .41 1144 1080.8 107.7 48.6 
14.!:lO 2.79 0.00 0.01 2.80 .65 .55 10, 5 1000.4 106.0 47.5 
15.00 2.63 0.00, 0.01 2.63 .68 • 51:! 1060 10BO.1) 104.3 46. 4 
15.!:l0 2.54 0.00 0.01 2.55 .69 .59 10~,3 1079.6 102.1 45.2 
16.00 2.64 ('.00 0.01 2.65 • 6 I:! .!>H lOn6 1079.?, 101.2 44.1 
16.50 2 .'t6 0.00 0.01 2. II 7 .70 .61 1049 107B.9 99.7 43.0 
17.UO 2.53 (l.Oo O.Ul 2.!>4 .69 .59 1058 1070.'i 98.2 42.0 
17.50 2.60 C.OO 0 •. 01 Z.69 .66 .!l6 1075 107tl.O 96.8 40.9 
la.UO 2.52 0.00 0.')1 2.53 .69 .59 1061 1077. n 95.4 39.8 
18.50 2.40 (i.00 0.01 2.41 .71 .62 10!;>0 1077.2 94.1 '38.7 
19.00 2.34 0.00 0.01 2.36 .72 .62 1046 1076.8 92.7 37.7 
19.~O 2.24 0.00 u.u1 2.26 .73 .04 1036 1076.3 91.4 36.7 
<'0.00 2.18 0.00 U.dl 2.20 .74 .6!:> 10,H 1075.9 90.1 35.6 
20.!>0 2.16 0.00 O.vl 2.18 .74 .66 1030 1075.'i 88.H 34 Q 6 
21.00 2.09 0,00 0.01 2.11 .76 .67 1021 1015.0 87.6 33.6 
21.~0 2.14 0.00 0.01 2.15 .75 .66 1029 1074.6 86.3 32.7 
22.00 2.19 0.00 0.01 2.21 .73 .64 1038 1074.1 8~.1 31.7 
I'; 22.:'0 2.12 0.00 0.01 2.13 .75 .b6 1029 1073.6 83.9 30.U It 23.00 2.06 0.00 O.t)1 2.ua .7~ .61 l02? 1073.2 82.7 29.8 ~1 
~ 23.50 2.20 0.00 v.Ol 2.21 .72 .64 1044 1072.7 (ll. ~ 28.9 .; 
24.00 2.16 0.00 0.01 2.17 .73 .6!J 1041 1072.'? 80.4 2a.2 h 24.S0 2.12 0.00 0.01 2.13 .7 4 .65 1038 1071.8 79.3 27.3 
25.UO 2.23 0.00 0.01' 2.24 .71 .63, 1054 1071.3 78.1 26.5 
25.50 2.28 0.00 0.01 2.29 .70 .62 1062 1070.8 77.0 25.7 
26.00 2.26 0.00 0.01 2.27 .70 .62 1063 1070.3 75.9 24.9 
26.50 2.23 a.oo 0.01 2.24 .70 .62 1061 1069~9 74.8 24.1 
27.UO 2.39 0.00 O.ul 2.40 .61 .!:>9 1082 1069. 4 73.7 23.3 
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Table 3 (cont. ) 
1964 4A (Echo 2) 
MJD _106 P 106 i? 106i> -106i? log p log Ps -T z a -a 5 -5 s t a e 1T 1T 0 1T 0 (OK) (kIn) (deg) (deg) 
39628.00 2.51 0.00 0.01 2.52 -17.64 -17.!:l6 1099 1068.4 n.5 21.7 
28.50 2.58 0.00 0.01 2.60 .62 .54 1109 1067.9 70.4 21.0 
29.UO 2.67 0.00 0.01 2.68 .61 .!:l3 1119 1067.~ 69.3 20.2 
29.50 2.79 _0.02 0.01 2.78 .59 .50 1132 1067.0 68.2 19.5 
30.00 2.88 -0.05 0.01 2.85 .57 .49 1141 1066.5 67.1 18.8 
30.50 2.85 _0.06 0.02 2.81 .57 ,49 1140 1066.1 66.0 18.0 
31.00 2.92 _0,06 0,02 2,88 .55 .47 1150 1065.6 65.0 17.3 
31,50 2.97 -0,06 0.02 2.92 ,54 .46 1156 1065,1 63.9 16.6 
32.00 3.11 -0,06 0,02 3.07 .51 .43 1173 1064,7 62.8 15.9 
32,!:l0 3.23 -0.06 0.02 3.19 .49 .40 1186 1064.2 61.8 15.2 
33.00 3.25 _0.07 0.03 3.21 .48 .40 1190 1063.8 60.7 14.5 
33.50 3.22 -0.07 0.03 3.18 .47 ,38 1194 1063,4 59.6 13,8 
34,00 3.64 -0.07 0.03 3.60 .40 .30 1231 1063.0 58.6 13.1 
34.50 3.75 _0,07 0.03 3.71 .37 .28 1244 1062.6 57.5 12.5 
35.00 4.31 -0.07 0.03 4.:n ,30 .21 1277 1062.2 56.5 11.13 
35.20 4.27 _0,07 0.03 4.23 .30 .20 1279 1062.0 56,0 11.5 
35.40 4.14 -0,07 0.03 4.11 .32 .23 1269 1061.9 55,6 11.3 
35.60 4.01 _0.07 0.04 3.98 ,32 .22 1270 1061.7 55.2 11.0 
35.80 6.63 _0.07 0.04 6,60 .05 -16.95 1394 1061.6 54.1:l 10.8 
39635,90 9.38 _0.07 0.04 9.34 -16,86 -16.'6 1484 1061.5 54.6 10.6 
36,00 19.26 _0.07 0.04 19.23 ,56 .45 1638 l061. 4 54.4 10.5 
36.10 18.16 _0.07 0.04 18,13 ~57 ,46 1632 1061. 4 54.2 10.4 
36.20 17.62 _0.07 0.04 1 -'.'9 .55 .45 1641 1061.3 54.0 10.2 
36.30 11.58 _0.06 0.04 11.55 .72 .62 1553 1061.2 53.7 10.1 
36.40 7.19 -0.06 0.04 7.17 .93 .1l3 1451 1061.2 53.5 10.0 
36.'0 6.10 _0.06 0.04 6.(J7 -17.03 .92 1407 1061.1 53.3 9.9 
39636.60 6.23 _0.06 0.04 6.21 -17.04 -16.93 1402 1061.0 53.1 9.7 
36.80 5.41 _0.06 O. U't 5.39 .13 -1(.03 1359 1060.9 52.7 9.5 
37,00 4.45 -0.06 0.04 4.43 .23 .13 1312 1060.8 52.3 9.2 
39637.50 4.49 -0.06 0.04 4.4' -17.24 -11.14 1309 1060.4 51.2 8.6 
38.00 4-.07 -0.06 0.04 4.05 .28 .19 1289 1060.1 50.2 8.0 
39638.40 4.15 ... 0.05 0.04 4.14 -17.27 -U.17 1295 1059.9 49.4 7.';; 
38.60 4.14 -0,05 0.04 4.13 .26 .16 130l 1059.8 4':1.0 7.2 
38.80 4 0 68 -0.05 0.04 4.67 .18 .U9 1335 1059.7 48., 7.0 
39.00 6.86 _0.05 0.04 6.85 ,01 -10,92 1414 1059.5 48.1 6.8 
39.20 6.44 -0.05 0.04 6.43 .05 .95 1399 1059. 4 47.7 6.5 
39.40 4.78 -0.05 0.04 4. f7 .17 -1'.U8 1340 1059.3 47.3 6,3 
39639.50 it .45 _0.05 0.04 4.44 -17.21 -1,.12 1323 1059.3 47.1 6.2 
39.75 4.25 _0.05 0,04 ito 25 .25 .15 l.306 1059.2 46.6 5.9 
40.00 4.06 -0.05 0.04 4.05 .29 .20 1286 1059.0 46.1 5.6 
40.25 3.77 _0.05 0.04 3.77 .33 .25 1265 1058.9 4;;'.5 5.3 
40.50 3.57 _0.05 0.04 3.';;7 .36 .28 1252 1058.8 45.0 5.0 
40.75 4.51 -0.04 0.05 It. 51 .24 .15 1308 1058.7 44.5 4.7 
41.00 5.01 _0.04 0.05 5,U1 .17 .U8 1341 1058.6 44.0 4.4 
41.25 5,42 _0.04 0.05 5.43 .13 .U4 1361 1058.5 43.5 4.1 
41.50 4.25 _0.0'+ 0.05 4.25 .25 .16 1303 1058.4 43.0 3.':1 
41.75 3.60 _0.04 0.05 3.61 ,35 .27 1256 1058.3 42.5 3.6 
42.00 3.04 _0,04 0.05 3.05 .43 .3!) 1218 1058.2 42.0 3.3 
39642.50 3.23 -0.03 0.0,- 3.24 -17.41 -if.34 1225 1058.(1 40.9 2.8 
43.00 3.32 _0.03 0.05 3.34 .41 ,33 1230 lO57.Q 39.9 2.2 
43.50 3.41 _0.03 O.O~ 3.44 .39 .31 1240 1057.0 38.9 1..7 
44.00 3.16 -0.02 0.06 3.19 .42 .34 1226 1057.6 37.9 l.t 
44.!>0 2.68 _0.02 0,06 2.92 .46 .39 1202 1057.5 36.8 O. 7 
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!j l, Table ::I (cont.) ii 
'j II 1964 4A (Echo 2) It 
Ii v 
I MJD _106 P 106 P l06p _106 P log p log Ps T z 0. -0. 6 -6 , s t a e 1T 1T 0 1T 0 I (OK) (kIn) (deg) (deg) 
39645.!:l0 2.61 -0.01 0.06 2.66 -17.51 -11.44 1178 1057.4 34.8 -0.3 
46.00 2.34 _0.01 0.06 2.39 .55 .4tl 1154 1057.3 33.8 -0.7 
39646.25 1.75 .0.01 0.06 1.80 -17.68 -17.60 1084 1057.3 33.3 -1.0 
46.!>0 2.38 _0.01 0.06 2.44 .55 .4B 11 :>8 1057.3 32.8 -1.2 
46.75 2.76 0.00 0.06 2.82 .48 .41 1192 1057.3 32.3 -1'.4 
47.UO 3.39 0.00 0.0 I 3.45 .38 .30 1245 1057.2 31.8 -1.7 
47.25 3.76 0.00 0,0" 3.62 .31 .23 1278 1057.2 31.3 -1.9 
,"'"""" .... 47.50 3.16 0.00 0.01 3.23 .41 .34 1228 1057.2 30.7 -2.1 
47.75 3.00 0.00 0,,07 3.07 .46 .39 1208 1057.2 30.2 -2.4 
48.0Q 2.66 0.00 0.07 2 .. 73 .50 .43 1184 1057.2 29.7 -2.6 
48.25 2.41 0.00 0.07 2.48 .53 .46 1167 1057.2 29.2 -2.8 
48.50 2.24 0.00 O. ' 2.32 .57 .!>O 1147 1057.2 28.7 -3.(J 
48.15 2.08 0.00 o. (;, 2.15 .62 .!>5 1121 1057.2 28.2 -3.3 
49.00 1.82 0.01 0.07 1.90 .67 .62 10B8 1057.2 27.7 -3.5 
49.25 1.39 0.01 0~01 1.47 .79 .'3 1016 1057.3 27.2 -3.7 
49.!:l0 1.57 0.01 0.07 1.65 .74 .68 1049 1057.3 26.7 -3.9 
49.75 1.57 0.01 0.07 1.65 .74 .67 1049 1057.3 26.2 -4.1 
39650.00 1.59 0.01 0.07 1.68 -17.73 -lr.67 1053 1057.3 25.7 -4.3 
50.~iO 1.67 0.02 0.08 1.77 .71 .65 1065 1057.4 24.7 -4.t! 
51.00 1.66 0.02 0.06 1.76 .72 .66 1062 1057.4 23.7 -5.2 
51.50 1.54 0.02 0.08 1.64 .75 .69 1042 1057.5 22.6 -5.6 
52.UO 1.54 0.02 0.08 1.64 .75 .70 1043 1057.6 21.6 -6.1 
52.~O 1.36 0.03 0.08 1.46 .80 .75 1011 1057.7 20.6 -6.5 
53.00 1 • .39 0.03 0.08 1.50 .79 .14 1017 1057.8 19.4 -7.8 
53.50 1.37 O.Ot, 0.08 1.49 .79 .74 1014 1057.9 18.4 -8.3 
54.00 1.37 0.04 \'),.08 1.49 .79 • "4 1014 1058.0 17.4 -8.8 
54.!;)0 1.44 0.04 0.08 1.56 .77 • 72 1027 1058.2 16.4 -9.3 
55.00 1.54 U.05 O.O!! 1.6"( .74 .69 1046 1058.3 15.4 -9.7 
55.!;)0 1.65 0.05 0.08 1.78 .71 .66 1062 1058. 4 14.4 -10.1 
56.00 1.77 0.05 0.08 1.90 .69 .63 1080 10513.6 13.3 -10.5 
56.50 1.85 0.05 0.0(01 1.99 .66 .61 1094 1058.7 12.3 -10.9 
57.00 1.75 0.06 0.08 1.89 .68 .63 1083 1058.9 11.3 -11.2 
39658.00 1.73 0.06 0.08 1.87 -17.69 -17.63 1080 1059.2 9.3 -11.9 
59.00 1.,68 0.06 0.09 1.83 .70 .64 1075 1059.6 7.4 -12.5 
60.00 1.69 0.06 U.09 1.64 .70 .64 1078 1060.0 5.4 -12.9 
61.00 1.71 0.06 0.09 1.86 .69 .64 1081 1060.4 3.4 -13.3 
62.00 1.73 0.07 0.09 1.89 .69 .63 1066 1060.8 1.5 -13.7 
63.00 1.81 0.07 0.09 1,97 .67 .61 1096 1061.2 359.6 -13.9 
64.00 1.95 0.07 0.09 2.12 .64 .58 1116 10.61.6 357.6 -14.1 
65.00 2.01 0.08 0,09 2.18 .63 .'7 1123 1062.1 355.7 -14.3 
39666.00 2.19 0.08 0.09 2.36 -17.60 -17.54 1143 1062.5 353.8 -14.5 
66.50 2.39 0.08 0.09 2.56 .57 .51 1162 1062.7 352.8 -14.5 
67.00 2.61 0.08 0.09 2.78 .54 .47 1183 1063. 0 351.8 -14.6 
67.!:lO 2.32 0.08 0.09 2.49 .59 .!:l2 1155 1063.2 350.9 -14.7 
611.00 2.25 0.08 0.09 2.4iI .60 .53 1146 1063.4 349.9 -14.7 
68.50 2.14 0.08 U.09 2.31 .63 .56 lL33 1063.6 349.0 -14.8 
69.00 2.11 0.08 0.09 2.28 .64 .57 1129 1063.9 348.0 -14.9 
39670.00 2.01 0.08 0.09 2,,19 -17.66 -17.59 1118 1064.3 346.1 -15.0 
71.00 1.91 0.08 0.09 2.08 ,68 .62 1103 1064.8 344.1 -15.2 
72.QO 1,87 0.08 U.09. 2.04 .70 .63 1095 1065.2 342.2 -15.5 
73.00 1,79 0.08 0.09 1.96 .72 .65 1082 1065.7 340.2 -15.8 
74.00 1.67 0.08 0.09 1.84 .75 .69 1064 1066.1 338.3 -16.1 
75.UO 1.57 0.08 0.0a: 1.73 .78 .72 1046 1066.6 336.3 -16.5 
257 
R1!11'RontlCtBlTJrIY OF TmJ 
ORIGL~.A.L 1) .AGE ill POOR 
~-- .--~- ... -~--"._. __ ~_~' .~.~:"_"' __ ";L_.-"_,-",-,---~~ • ___ 
...r ....... ~~=± 
Tabh~ 3 (cont.) 
i 19644A (Echo 2) 
MJD _10
6 P 106 P lO6 p _106
 P l(lg P log Ps T z a. 
-a. 0 11' - °0 
s t 'a e 
11' 11' 0 
(OK) (Ian) (deg) (deg) I 
39676.00 1.61 0.08 0.08
 1.11 -17.18 -l'7.71 1048 
1067.0 33/ .. 4 -16.9 
16.50 1.83 0.08 o.oa 1.
99 .73 .66 1077 
1067.2 333.4 -17.2 
17.0ti 1.87 0.08 0.08 
2.03 .72 .65 1082 
1067.4 332.4 .. 17.4 
17.50 1.73 0.08 U.Oli 1,~89 
.15 .69 1063 1067.6 
331.4 -11.7 
78.00 1.88 0.08 O.Oli ?O4 
.72 .66 1081 1067.8 3
30.4 .. 17.9 
78.!>0 1.88 0.08 D.Ut) 2.04 .7
3 .66 1079 1068.0 329
.4 -18.2 
79.00 1.17 0.08 0.08 1.
92 .75 .69 1062 1
068.2 328.4 -18.5 
79.!:lO 1.50 0.08 0.08 1
.74 .19 .73 1034 
1068.4 321.4 -18.8 
80.00 1.47 0.08 0.08 1
.62 .83 .76 1014 
1068.6 326.4 -19.1 
80.50 1.31 0,08 O.OH 1.46
 .87 .81 983 106
8.8 325.4 -19.4 
81.00 1.26 0.07 0.08 1.41 
.89 .133 971 1068.9 
324.4 -19.7 
] B1.!>0 1.25 
('l.O7 0.07 1.40 .89 .83 
967 1069.1 323.4 -20.0 
al.UO 1.37 (l.07 0,07 1.~2 
.86 .80 987 1069.3 3
22.4 -20.2 
62.50 1.34 C.07 ll. 0 'f
 1.48 .88 .82 973 
1069. 4 321.5 -20.5 
d 83.U() 1.31 C.07 0.07 1.45 .89 .t!3 
96lt 1069.6 320.5 -20.8 
f:1 83.50 1.19 0.06 0.07 1.32 
.93 .1:17 937 1069.7 3
19.5 -21.0 
n 
64.00 1.13 0.06 0.07 1.2"' 
.95 .69 927 1069.9 
318,!; -21.2 
84.50 1.17 0.06 0.07 
1.~0 .94 ~1:I8 934 1
070.0 317.5 -21.4 
:~ 85. 0 0 1.24 0.04 
0.07 1.35 .93 .1:16 
942 1070.1 316.6 _21.2 
,; !! 85.!)O 1.33 0.04 0,06
 1.43 .91 .1:14 956 
1070.3 315.~ _21.3 
,,' 'I 86. 0 0 1.37 0.04 0.06 
1.48 .89 .!B 966 
1070.4 314.7 -21.4 
:i U 66.~0 1.48 0.04 0.06 1
.59 .86 .1:10 966 
107D.S 313.7 _21.4 
:' !j 87.UO 1.56 0.04 0.06 1,66 .85 .18 
995 l070.6 312.8 -21.4 
:L 87.!)O 1.61 0.04 0.06 1.71 
.84 .77 1003 1070.7
 311.9 -21.3 
, I' r !1 8B.OO 1.63 0.04 0.U6 1.72 
.64 .77 1005 1070.8 3
10.9 -21.2 
88.50 1.62 (,.04 0.06 1.'72 
.84 • r8 1004 1070.9 
310.0 -21.0 
89.00 1.66 0.04 0.06 
1.76 .84 .77 1008 
1070.9 309.1 -20.7 
89.!:l0 1.66 0.04 0.05 
1. '(5 .84 .78 1004 1071.0 
308.2 -20.5 
90.UO 1.68 0.04 O.O!) 1.77 
.84 .77 1006 1071.1 
307.3 -20.2 
90.?O 1.70 0.04 0.05 
1.79 .84 .1', 1009 1011.1 306,4 -19.8 
9l.VO ! •• 75 0.04 0.U5 
1.63 .83 .77 1014 
1071.2 305.5 -19.5 
91.!)0 1.75 0.03 0.05 1.83 
.84 .77 1012 1071,2 
304.6 -19.1 
92,00 1.75 0.03 0.05 1.8
3 .S4 .18 1011 
1071.2 303.7 -18.7 
92.50 1.79 C.03 0.04 
1.l:!7 .84 .Tl 1015 
1071.3 302.9 -113.4 
93,00 1.ill 0.03 (J.U4 1.8B 
.84 • 'f7 1015 1071.3 
302.0 -18.0 
93.~O 1.94 0.02 0.U4 
2.ul .Bl .75 1033 
1071.3 301.1 -17.6 
94.00 2.01 0.02 0.04 
2,.07 .00 • '4 1040
 1071.3 300.2 -17.3 
94.!:l0 2.15 0.02 0.04 
2.21 .78 .71 1056 1
071.3 299.3 -17.0 
95.UO 2.28 (l.D2 0,04 2.33 
.76 .69 1069 1071.3 
298.4 -16.6 
95.~0 2.18 0.01 0.04 
2.23 .78 • {l 1054 1071
.3 297.5 -16.3 
96.00 2.21 (,.01 0.03 2.25 
.78 • {2 1055 1071.2 296
.6 -16.0 
96.!lO 2.19 0.01 0.03 
2.23 .79 .'2 1051 
1071.2 295.7 -15.7 
97.00 2.21 0.00 0.03 
2.25 .79 .12 1051 
1071.2 294.9 -15.3 
97.:>0 2.19 0.00 D.03 
2.l2 .80 .73 1045 
1071.1 294.0 -14.9 
98.00 2,16 0.00 O.O~ 
2.19 .81 ./4 1040 1
071.1 293.1 -14.4 
98.!:lO 2.17 0.00 0.03 
2.20 .81 .15 1039 
107.1.0 292.3 -13.9 
99.00 2.24 0.00 0.03 
2.27 .80 • {3 1046 107
1.0 291.4 -13.3 
99.!)O 2.28 0.00 0.03 2.:31 
.83 • 'IS 1034 1070.9 
290.6 -12.4 
39700.00 2.42 O.OU 0.02
 2.45 .80 .13 10
47 1070.8 289.6 -12.6 
OO.!:lO 2.06 0.00 G.v2 
2.U8 .8B .tlO 999 1
070.7 288.7 -12.7 
01.00 2.42 0.00 U.02 2
.44 .81 .74 104
2 1070.6 287.8 -12.5 
OL.SO 2.:31 0.00 0.02 2.39 
.82 • {'J 1035 1070.5 286
.9 -12.0 
02 .. 00 1.99 0.00 0.02 l.u
1 .90 .tl3 986 
1070.4 286.1 -11.1 
02.50 1.87 0.00 0.0l 1.l:S9 
.93 .86 969 1070&3 
285.4 -9.9 
03.UO 1.Bb 0.00 0.02 . 1.8a 
.94 .1:17 968 1070.2 
284.7 -8 .. 3 
03.50 1.86 0.00 O.Ul l.b7 
.94 .88 968 1070.t 2
84 .. 1 -6.3 
04.uO 1.8:1 0.00 0.01 1.1l5 
.95 ./:!9 967 1070.0 
283.5 -3.9 
04.!J0 1.83 0.00 0.01 1.84 
.96 .69 968 1069.9 
283.0 -l,l 
05.00 1.79 0.00 0.01 l.bO 
.97 .'11 965 1069.7 2
82.6 2.2 
05.!:>O 1.81 0.00 0.01 1.82 
.97 .91 973 1069.6 
282.3 5.8 1 
258 
1 











;! Table 3 (cont.) 
" H 
11)64 4A (Echo 2) 
MJD _106 P 106 P 106 P -106 p log Pe log Ps T z tl 1T- a 0 (j -6 s t n 1T 1T 0 (OK) (Ion) (deg) (deg) 
• I ; 39(06.UO 1.81 0.00 0.01 1.&2 -17.97 "17.91 978 1069 .. 5 282.1 9.B 
.. 06.50 1.77 0.00 0.01 1.76 .98 .91 977 1069.3 282.1 14.3 
07,U(J 1.tl4 0.00 0,01 1.S5 .96 .H9 995 1069.2 282.2 19.U 
07.!;l0 1.82 0.00 0.00 1.1)3 .96 .69 1001 1069.0 282.5 24,1 
08.UO 1.81 0.00 0.00 1.BI .95 .89 1008 1068.9 283.1 29.5 
Oa.50 1.82 0.00 v.OO 1.82 .94 .87 1021 106S.7 284,1 35.1 
09.UO 1.81 0.00 0.00 1.!l1 .92 .85 1032 1068.5 285.8 40.9 
09.50 1.78 0.00 0,00 1. 1!l .91 .64 1041 1068.4 288.7 46.8 
10.UO 1.77 (l.00 0,00 1.77 .89 .81 1054 1068 .. 2 293.5 52.B 
I 10.!:>0 1.72 0.00 0.00 1. rl .88 .150 1058 lO68.Cl 302.7 58.5 
\ 11.00 1.71 0.00 0.00 1.11 .86 .76 1067 1067.8 322.0 63.3 
~<~ 11.50 1.71 0,00 0.00 1.71 .85 .77 1076 1067.6 359.3 65.5 
12. 00 1.69 0.00 -0.01 1 .. 68 .84 • (6 1080 1067.4 35.5 63.3 
12.!:>O 1.71 0,00 -U.Ol 1.70 .81 .73 1091 1067.3 53.7 58,6 
13.00 1.73 0.00 _0.01 1.73 .79 .71 1102 1067.1 62.5 53.1 
13.~0 1.'E! 0.00 -U.Ol 1.77 .76 .68 1114 1066.9 67.2 47.4 
14.00 1.90 0.00 -J.Ol 1.89 .72 .64 1135 1066.7 69.9 41.7 
14.S0 1.75 0.00 -u.01 1.74 .7!) .67 1112 1066.4 71.5 36.2 
15.00 1.61 0.00 -0,01 1.60 .79 .11 1090 1066,2 72.6 30.8 
15.!l0 1.60 0.00 -(I.Ol 1.59 .713 • 70 1089 1066.0 73.2 25.6 
16.UO 1.64 0.00 -U.01 1.62 .76 ,68 1095 1065.8 73.5 20e7 
16.!l0 1.68 0.00 -u.02 1.66 .73 .66 1102 1065.6 73.6 16.2 
17.00 1.72 n.oo -0.02 1.70 .72 .64 1106 10£;.5.4 73.5 12.0 
17.!:>O 1.72 0.00 -lJ.02 1. 10 .71 .64 1103 1065.2 73.4 a.2 
18.00 1.67 C.OO -0.02 1.66 .72 .65 1094 1064.9 73.1 4.7 
.~ 18.50 1.70 (1.00 -0.02 1.68 • 70 .61 • 1095 1064,7 72.7 1.7 
:J 19.00 1.77 0.00 -0.02 1.75 .68 .61 110 /• 1064.5 72.2 ~0.9 t{ 
19.50 2.00 0.00 -0.02 1.98 .62 • !:l't 1137 1064.2 71.7 -3.1 .~ 20.UO 2.12 0.00 -u.ve 2 •. 10 .59 .51 1152 1064.0 71.1 -4.9 
20.bO 2.26 0.00 -d.Ul:! 2.24 .55 .'t !l 1169 1063~B 70.'t -6.2 
21. (10 2.43 0.00 ~J.v2 2.41 .51 • {t4 1188 1.063.5 69.7 -7.1 
21.~(; 2.34 (1.00 -0.03 2.32 .53 .45 1179 1063.3 68.9 -7.7 
22.lJO 2.30 O.CO -0.Q3 l.27 .53 .46 1174 1.063.1 68.1 -7.9 
22.!;lO 2.30 0.00 -0.u3 2.27 .52 .45 1177 1062.8 67.2 -7.U 
23.0tJ 2.33 0.00 -0.03 2.30 .51 .4'1 llB2 1062.0 66.3 -7.3 
23.;0 2.31 (I. 00 -0.03 2.28 .52 .44 1179 1062,3 6503 -6.7 
24.UO 2.32 0.01 -u.03 2.29 .52 .4't 1180 1062.1 64.3 -5.9 
2'1. ,e 2.36 (l~()l -0.04 2.33 .51 .43 1185 1061.8 63.3 -4.9 
25 •. UO 2.39 0.00 -Q.04 2.36 .50 .42 1189 1061.6 62.3 -3.9 
25.'0 2.50 ('.00 -u.lJ4 2.47 .45 • ;),7 1213 1061.3 61.8 -6.6 
26.UO 2.49 G.OO -IJ. Ott 2.45 .i, !';l .37 1211 lOfll"l 61.0 -7.0 
26.5C; 2.!.i2 0.00 -0.U4 2.'18 .43 .36 1215 1060.8 60.2 -7.4 
27.UU 2.55 0.00 -u .l)lt 2.!:>1 .43 ;,3!; 1217 1060.6 59.4 -7.& r 27.'0 2.68 0.011 -0,,04 2.64 .. 40 .33 1228 1060.3 58.6 -8.2 
28.0U 2.81 C • (Ill -0.05 2.76 .38 .31 1238 1060.1 57.8 -s.5 
2&.!l0 2.a1 (t.OO ~v.05 2.76 .38 • .:11 1236 1059.8 57.0 -8.9 
29.UO 2.70 Cl.OO -o.o? 2.71 .39 .32 1231 1059 •. 0 %.2 -9.2 
29.~O 2.77 l' .00 -0.05 2..72 .38 .:H 1231 1059.3 55.4 -9.5 
30.00 '1.76 _(l.OI -ti.US L.10 .39 .j2 1228 1059.1 !:>4.6 -9.8 
30.!:l0 2.0l _0.01 -Cl.U? 2. 76 038 e31 1232 105&.8 53.7 -10.1 
31.0(; 2.86 _0.01 -0.06 ,2. f9 .37 .~O 1233 1058.6 52.9 ~10 .. 4 
31. ?C, 2.93 -0.01 -u.vo 2.ll6 .36 .l9 1238 1058.3 52.1 -10.6 
32.UD 3.11 _0. (11 -().O6 3.04 .33 .26 1252 lOSE!,l 51.3 .. 10.8 
32.'0 3.15 _0.01 _0.06 3. (.17 .32 .25 1254 1057.8 50.4 ~ll.l 
3S.Uti 3.77 _(J.C:2 -0.06 . 3.19 .30 .23 1263 1057.6 49.6 -11.3 l<-" 
33.50 3.63 _0.02 -0.06 3.b5 .2S .1.8 1267 1057.3 48·.8 -ll.ll 
~. 34.uu ;3.68 -0.02 -(,.u6 3.60 .25 .18 1287 1057.1 48.0 -11.1 .' 
34.50 3.81 _0.02 -It.1)6 3.73 .23 .16 1296 1056.8 47.1 -11.9 , 
35.00 3.11 _0.02 _v.Ub 3.62 .23 .17 1290 1056.6. 40.3 -12.0 ~ 
35. ~0 3.6 /t _(1.02 -il.06 .:1.55 .24 .17 12&3 1056.3 45.5 -12.l .i 1 
259 j .~ 
; i 
! -~~'~:~~~-'--} ·~.....--:'::"""--~~'~.~_~'~:-"~""r'--7-' -::,"~""""~~-;-"\I'~~>~> ~.< ''" ~¥ ".'t"J-~~~""J . ..,",,",*, <::WE!»,_ "iL ~=~-.;r·>=> =~='->C>==~~'~>~'~"""""''''''''''"''''''''''''~~''~~'-~--=->~>''''''=I._,""", 
1oF··, .. "l>.~ " 
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I C (I 
, II 
ill 
:I U Table 3 (cont.) 
i ~ 
tl 1964 4A (Echo 2) H 
H 
H MJD _10
6 i> 106 i~ lOBf> _lOGi> log p log Ps T z 0. -0. 5 iT- 50 
ij s t a e iT IT 0 (OK) (km) (dog) (deg) 
i\ 39766.00 3.28 -0.01 _0,09 3.19 .. 17.37 -17.33 1113 1046.7 3Ei2~0 -2.7 II ~ 66.50 3.46 -0.01 -0.09 3.~6 ,38 .34 1107 1046,7 351,0 -2.3 
1\ 6(,00 3.24 -0.01 _0,09 3,14 .38 .35 1102 ).046.7 350.1 -2,0 
,j 
~ 67.50 3.22 -0.01 -0.09 3.13 .39 ,35 1097 1046.7 349.2 -1.6 ~ 6t1,OO 3.20 0.00 _0.08 3,12 ,39 ,36 1093 lQ46.7 348.3 -1,2 II 
;! 611.50 3.19 0.00 .0.08 3.11 ,40 .36 1069 1046.7 347 a 4 .. 0,9 
U 69.00 3.19 0.00 -0,08 3.H ,40 ,37 1085 1046,7 346.5 .. 0.5 q 69.50 3.18 0,00 .. 0.08 3,10 ,41 ,37 108.1 1046.7 34Ei.6 -0.2 1 70,00 3.19 0,00 -0,08 3e 11 ,41 ,37 1079 1046,7 344,6 0.2 
I 1 70.50 3.21 0.00 -0,08 3,14 .41 .37 1078 1046,7 343,7 0.6 \1 ;, 71.00 3.23 Q.Ol .. 0,08 3,16 ,41 ,37 lO77 1046.6 342.8 0.9 ~-i 71.50 3.24 0.01 .O.OB 3.18 .41 .37 1075 1046.8 34l.9 1.3 
" 
72.00 3,26 0.01 -0.07 3.20 .41 .37 1073 1046.9 341.0 1.6 
;1 72.50 3.30 0.01 .. 0.07 3.24 .41 .37 1073 1046.9 3',0.1 2.0 
, ., 
39773.00 3,27 0.02 .0.07 3.22 -17.41 -17.38 1068 1046.9 339.1 2.5 
73.5{) 3.58 0.02 .. 0.0-, 3,53 .37 ,34 1091 1047.0 33B.2 2.9 
74.00 3.96 Q.03 .. 0,07 3,92 .33 .30 1115 1047.0 337,3 3,3 
74.50 3.09 0.03 .. 0.07 .3.06 .37 *,33 1094 1047.1 336.4 3.7 
75.00 3.67 0.03 .. 0,07 3.63 .?-7 • 3't 1090 1047.2 335.4 4.0 
75.50 3.62 0.03 _0.06 3.?9 .38 .34 1084 1047 .. 2 334.5 4.3 
~ 76.00 3,58 0,03 aO,06 3.55 ,39 .35 1079 1047.3 333.6 4.7 
76.50 3.52 0.03 .0.06 3,'t9 .40 .36 1071 10 1+7.4 332,7 5.0 
71,UO 3,50 0.04 _0,06 3.48 .41 .:37 1067 1047.4 331.8 5.4 
n 
77 .. 50 3.49 0.04 .0.06 3~47 .41 .n 1062 1047.5 330.8 5.7 
h "18,00 3.44 0.04 .0,06 3.42 .42 .38 1055 1047.6 329,9 b,O 
~ 71:1.50 3,45 O,U4 -0.06 3,44 .42 .39 1053 1047.7 329.0 6.4 
, 
79.00 3.42 0 • .04 .. 0.05 3.41 .43 .40 1048 1047.8 32B.l 0.7 Ii !J 79.50 3.40 O.OEi .0.05 3.39 .44 .40 1043 1047.8 327.1 7.l. 
80.00 3.44 0.05 .0.05 3.43 .44 .40 1043 1047.9 326.2 7.5 
BO.50 3.46 0.05 .. 0.05 3.48 ~43 .40 1043 1048.0 325.3 7.9 
81.00 3.44 0.05 .. 0.0:; 3~44 .44 .41 1036 1048.1 324.4 8.3 
i \ Bl,50 3.20 0.05 ~0.05 3.20 .48 .44 1013 1048.2 323.4 8.7 
> 8l.UO 3.14 0.05 -Oe04 3.14 .49 .46 1005 l048,3 322.5 9.1 
82.50 3.14 0,05 ~O.O4 3,15 .49 .46 1003 1048.4 321.5 9.5 
83.00 3.14 0.05 -0.04 3.16 .49 .46 1001 1048.4 320 .. 6 9.9 
83.50 3,08 0.06 ~O. Ol~ 3,10 .51 .47 993 1048.5 319.7 10.4 
84.00 2.96 0.06 .0.04 2.9B .53 .49 979 1048.6 31B.7 10.8 
84,50 2.90 0.06 .. 0 .. 04 2.93 ,54 .50 972 1048.7 :H 7.8 11.3 
8!>.OO 2.95 0.06 pO.03 2.98 .53 .50 974 1048.8 316.8 11.8 
85.50 3 :>7 e-- 0.06 -0.03 3.25 .50 .46 994 1048.Q 3150.9 12.3 
86.00 :\1,40 0.06 _0,03 3.43 ,48 .44 t005 1049.0 314.9 12.8 
86.50 3,60 0.07 .. 0.03 3.63 .46 .42 1018 1049.0 313 .. 9 l3d 
87,00 3.62 0.07 _0.03 3.60 .46 .42 1018 1049.1 313 .0 ~3,9 ~ 
~n.50 3.63 0.07 -0.03 3.67 .46 .42 1016 1049.2 312.0 llt.4 
88.00 3.67 0.07 .. 0,,03 3.'72 ,46 .42 1017 104,9.3 31101 15.0 
81.l., 5.0 3,68 0.07 _0,02 3.7~ .46 .43 1014 1049.3 ,,10,1 15,S 
89.00 3.61 0.07 -0.02 3.66 .47 ,44 1006 lO't9.4 309.1 16.1 
89.50 3.59 0.07 .. 0.02 3.64 .48 .44 1002 1049,5 308.1 16.7 
90,00 3,79 0.07 _0,02 3.84 .46 .42 1013 1049.5 301,2 17. :; 
90.50 3.98 0.07 -0.02 4.03 .44 .40 1023 ~049.6 306.2 l8.0 
91,00 4.50 0.07 -0.02 4.55 ,39 .35 1054 1049.6 305.2 18,6 
l 91.50 5,16 0.07 -0.02 5.22 .:33 ,29 1089 1049., :304.2 19.2 92.00 5,57 0.07 -O,Ol 5.62 ,30 .26 1106 1049.7 303.2 ~9,9 92.50 5.36 0.07 -0.01 5,41 ,32 .28 t093 1049.8 302.2 20,6 93,00 4.76 0.06 -0,01 4.81 .38 .34 1057 ):.049,8 301.2 21.2 93.50 4,59 0,06 -O.ot 4.65 ,40 .36 1045 1049,8 300.2 21.9 94.00 4,07 0.06 -0.01 4.13 .45 .41 1009 1049.9 299,2 22,7 ] 94.5Q 4.05 0.06 _0,01 4.11 ,46 .42 1005 1049,9 298.2 23.4 ., . 
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I ~ Table 3 (cont.) Ii 
n \i 
,I 1964 4A (Echo 2) h 
11 
_106 p Ii MJD _106 P 106 P l06p log Pe log Ps T
 z a 1T- a 0 0 -0 
8 t a 1T
 1T 0 
'I 
(OK) (Ion) (deg) (deg) 
II 
t, i\ 
:' II i 4.;05 24.9 I II 39195.50 0.06 0.00 4.~0 -17.46 -17.43 999 104
9.9 296.2 
" 
'I 96.00 4'1°4 0,05 0.00 4.09 
,46 ,43 995 1049.9 295,2 25.6 
t 96.50 3.9'6 0.05 0.00 4.01 ,47 ,44 987 1049.9 294.2 26.4 
! Ii 97.00 3,90 0,04 0.00 3.95 .48 .45
 980 1049.9 293.1 27,2 
91,\50, 3,82 0,04 0,00 3,86 ,49 .46 910
 1049.9 292.1 28,1 
Ii 98,100 . 4,12 0,04 0.00
 4,16 ,46 .43 988 1049.8 291.1 28.9 
H 98.'50 3.66 0.04 0.00 3.70 
,52 ,48 952 1049.8 290.0 29.8 
, 99,'00 3,52 0,03 0.01 3.55 ,53 .50 939 1049.8 289.0 
30.7 
:' 11 
,I :! 99,50 3,31 0.03 0,01 3,34 ,56 ,53 920 1049,7 281.9 31,6 ~t-~ 39800.00 3,14 0.02 0.01 3.16 ,59 .55 902 1049,7 286,9 32.5 
, fI 00,50 2,98 0.01 0,0.1 3.00 ,61 ,57 . 886 1049.6 285.8 
33,S 
.1 ~ O~.OO 2,89: 0.00 0,01 2,90 .63 ,59 875 1049,5 284,7 34,5 
01.50 2,81 1 0.00 0,01 2.82 .64 ,60 865 1049,5 
283,7 35.5 
02,00 2,Ui 0,00 0,01 2.8/. ,63 ,60 865 1049.4 282.6 36
.6 
02,50 3,O~; 0.00 0,01 3,0(, ,60 ,56 883 1049.3 281.5 ~7,7 
03.00 3,U: 0,00 0,01 3.12 .59 ,55 885 1049,2 28
0.4 38,9 
'I 03,50 3,04
1 0.00 0.01 3,05 ,60 ,56 871 1049.1 279.2 40.1 
I 04.00 2,891 0.00 0.01 2.90 ,62 ,59 862
 1049,0 278,1 41.3 
04.50 2,801 0.00 0.01 2.8l .tl3 ,60 852 1048.8 277.0
 42.6 
05.0U 2,13! 0.00 0.01 2.74 .64 .61 844 10lt8.7 275.6 
44.0 
i 05.50 2.61\ 0.00 0.01 2.62 .66 
,63 831 1048.5 274.6 4!).4 
': 06.00 3,O~ 0.00 0,01 3.05 ,59 ,55 868 1048.4 27
3.4 46.9 
06.50 3,lQ 0.00 0.01 3,11 .57 .54 870 1048.2 272.2 48.4 
07.00 2,9~ 0.00 0.01 2.99 .59 .56 858 1048.0 2
11.0 50.0 
il 
0".50 2.9~ iO,OO 0.01 2.93 .59 .56 651 1047.9 269.7 
51. '7 
h 08.00 2,96 0.00 0.01 2.97 
.58 .55 854 1047.1 268,4 53.4 
'I OS.50 2.91 0,00 0.01 2.92 .59 .56 
851 1047.5 267.8 52.0 
, 09.00 2.90 0.00 0.01 2.91 .59 .56 851 1047.2 
266.3 54.4 
<~ 
U 09.50 2.97 0,00 0.01 2 .. 98 .57 .54 856
 1047.0 264.8 57.0 
'I 10.00 3.07 0.00 
O.Ol 3.08 .54 .51 863 1046.8 Z63.2 59.6 
I lU.50 3.20 0.,00 0.01 3.21 .52 .49 873 
1046 •. 5 261.5 62.3 
11..00 3.39 0.00 0.01 3.40 .48 .45 ,869
 1046.3 .259.8 tl5.1 
11.50 3,:H 0.00 0.01 3,52 ,46 .43 898 1046.0
 ;Z5S.0 67.8 
12.00 3.57 ·0.00 0.01 3.58 .41t .41 903 1045.7
 256.1 70.5 
12.50 3,63 0,00 0.01 3.64 ,42 .39 909 1045,5
 ,254.0 73.2 
13.0p 3.'ZP 0,00 U.Ol 3.71 .40 .37 915 1045.2
 ,251.9 : 15.9 
13.50 3,80 0.00 0.01 3~81 .37 ,35 924 1044.9
 249.6 18.5 
14.00 3,8~ 0.00 U.Ol 3.89 .35 .33 932 1044.5 247.1! 81.0 
14.5,0 3.90 0.00 0.,01 3.91 ,34 .32 935 ~O44.2 2
44.5 83.4 
l!>.OO 3.95 0,00 U.Ol 3.96 .33 .30 94,0 1043.9 
241.6 85.7 
15.5,0 4,OU 0.0,0 0.01 4.01 .31 .29 946 1043.5 23
8.4 88.0: ~ 
lt1.00 4.05 0.0,0 0.01 4.,06 .30 .28 951 1,043.2 23
4.8 90.1; 
16.50 4.42 0.00 0.01 4.44 .26 .23 916 1042.8 23
0.8 92,1; 
ll.OO 4.49 0.01 0.01 4.50 .24 .22 984 1042.4 22
6.2 94.01 
n.50 4.50 0.,01 0.01 4.52 .23 .21 990. 1042.1: 
22,0.9 95.8 
18.00 4.51 0 • .01 0.01 4.53 .22 .20 991 104.1.1 21
4.7 97.5 
18.50 4.69 0'.00 0.01 4.70 .20 .18 10,03 1041,3
 '207.1 99.,0 
19.0,0 4.39 0.00 0,01 4.4,0 .22 .20 987 l,040.Q 198.1 10,0.3 
19.50 4.31 -0.01 0.01 4.31 .22 .21 986 104,0.4 187.3
 101.3, 
20.00 4.24 .. 0,.01 0.01 4.24 .22 .21 985 1040.0 174,7
 102.d 
2U.50 4.19 _Oil 0 1 0.01 4.19 .22 .21 985 1039.6 161.
0 102.4 
21.00 4.17 .. 0.02 ,o~Ol 4.15 .22 .21 987 1039.1 141.3 
1,02.3 
21..50 i4.16 -0,03 0.01 4,14 .22 .20 988 1038.6 134.7
 10l.a 
22.00 4.11 .. 0 .• 03 0.01 Ite08 .22 .21 986 1038.2 123.7 
10,0.9 
I ~ 22.50 4.05 .. 0 .• ,04 U.Ol 
. 4,02 .23 .21 984 1037.'1 114.6 99.8 
23.,00 3.98 -0.04 0.01 3.94 .23 .22 981 1037.2 107.1 98.6 
23.50 3.79 -0.05 0.01 3.75 ,25 .24 969 1036.7 100.9 91.2 
21t.00 3e 78 -0,06 0.01 3.73 .25 .23 97b 1036.2 95.7 95.7 
24.50 3.8,0 -0.07 0.01 3.74 .24 .23 985 1035.1 91.3 94.1 
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'I i Table 3 (cont.) ~ 
U 1964 4A (Echo 2) I I MJD -106 P 106 P lo6 p _106 i) log P log Ps T <> -0 1 z CL 11" -0.0 
1 
,s t a e 1r 11" 0 
(OK) (lan) (deg) (deg) 
1 
3982;.50 4.28 -0.08 0.01 4.21 .. 17.19 
-17.18 1023 1034.7 84.1 90.9 
2t:1.00 4.3,0 -0.09 0.01 4.22 .19 .18 1025 1034.2 81.2 89.3 
26.50 3.75 -0.10 0.01 3.67 .24 .23 993 1033.6 78.5 87.8 
27.00 3.41 -0.11 0.01 3.31 .27 .27 977 1033.1 76.1 86.2 
27.50 3.21 -0.11 0.01 3.11 .29 .29 964 1032.5 73.8 84.6 
28.00 3.29 -0.13 U.Ol 3.17 .29 .28 9H 1032.0 71.7 83.1 
28.50 3.29 -0.13 0,,01 3.17 .28 .28 980 1031.4 69.S 81.7 
29.00 3.31 -0.14 0.01 3.11:1 .28 .28 988 1030.9 68.0 80,3 
29.50 3.33 -0.15 0.01 3.19 .28 .28 993 1030.3 66.2 7B.9 
30.00 3.80 -0.l5 0.02 3.67 .22 .22 1Q36 1029.7 64 e 6 f7 .6 
............ 
iii 3U.50 4.07 -0.16 0.02 3.93 .20 .20 1058 1029.2 63.U 76,3 r 
31.00 3.93 -0.17 0.02 3.78 .21 .22 1049 1028.6 61.5 75.1 
31.50 3.62 -0.17 0.02 3.47 .25 026 1026 1028.0 60.0 74.U 
32.00 3.63 -0.18 0.02 3,46 .25 .26 1030 ~027.4 58.6 72.9 
32.50 3,74 .. 0.18 O.OZ 3,58 .24 .24 1044 1026.8 !l7.Z 71,9 
33.00 4.41 -0.19 0 .. 02 4,24 .16 .17 1100 1026.2 55,9 70.9 
33.50 3.78 -0.20 0,02 3.61 .23 .24 1057 1025.6 5'+.6 7U.0 
34.00 3,30 -0.20 0.02 3.11 .29 ,3D 1017 1025.0 53.3 6~.1 
34.50 3~34 -0.21 0"Q2 3.15 .28 .29 1025 1024.4 52.1 68.3 
3~.OO 3.39 -0,21 0.02 3.19 ,20 .29 1035 102:3.9 50,8 b 7.6 
35.50 3.38 -0.22 0.02 .:l.18 .27 .29 1040 102.3.3 ~19. 6 66.8 
36.00 3.47 -0.22 0,02 3.26 .26 .28 1050 1022. 'I 48.4 66.l 
36.50 3.6l -0.23 0.02 3.40 .25 .26 10b3 1022.1 47.2 6!:J.!5 
37.00 3.67 -0.23 U.02 3.'t6 .24 ~26 1069 1021.5 46.1 64.9 
37.50 3.9 /• -0.24 U.02 3.72 .21 .23 1094 102Q.9 t14. '1 64.3 
38.00 4,18 -0.24 U.02 3.95 .18 ,20 1115 1020.3 43.8 63.7 
3H.50 4.51 -0.24 0.02 4,29 .15 ,.17 1141 1019.7 42.6 63.1 
39.00 4.71 -0.24 0.02 4 .. 4B .13 .15 1154 1019.1 41.5 62.5 
39.50 5.06 -0.25 U.02 4~B4 .10 .1l 1111' 1018.5 40.3 b1.9 
40.00 5.58 -0.25 U.02 5,35 .06 .09 1206 1018.n 39.2 6~.3 
40.50 6.03 -0.25 0.02 5,,80 .03 .O~ 1229 1017.4 38.0 6U.7 
41.00 6.51 -0.L6 0.02 6.28 -16.99 .02 1252 1016.8 ,36.9 60.1 
4l.50 6.77 -0.26 0.U2 1;..54 .98 .Ul 1264 1016.3 35.7 59.4 
42.00 7.00 -0.26 U,02 6,76 .96 -16.99 1274 1015.7 34 06 58.6 
4,.50 7.26 -0.26 U,02 7.02 .94 .98 1266 1015.1 ,33.4 !J7.9 
43.00 8.10 -0.27 0.03 7.86 ~89 .93 1317 1014.6 32.2 !-T.u 
43.50 8.52 -0.27 0.03 8.28 .87 .91 1332 lOi4.l 31.0 !lo.O 
44.00 8.64 -0,27 O~O3 8.40 .86 .91 1339 1013."i 29.8 55.v 
It4.50 B.40 -0.27 0.03 8.16 .87 .92 1335 1013 ,I) 28.6 53.9 
4!).,UO 7.32 -0.27 0.03 79 OS .94 .99 1311 1012.5 26.3 47.1 
4!:i.50 6.95 -0.27 ()9 0 ,; 6.71 .97 -17.02 1296 10lZ.t) 25.2 46.~ 
46.00 6.79 -0.27 O.U3 6.S6 .98 .03 1293 1011.5 24.1 4!l.9 
46.50 6.63 -0.27 0.03 6.39 .99 .04 12£:17 1011.0 23.0 45.4 
4' .00 6.49 .. 0.27 U.03 b,26 -17.00 .06 1283 1010.5 21.9 44.9 
47.50 6.37 -0.27 U.03 6,14 .0 1 .07 1278 1010.n 2.0.9 44.4 
48.00 5.87 -0.27 U.03 !I.64 .06 .11 l25!:l 100,9.6 19.8 44.0 
4ij,50 !:l,55 .. 0.27 0.03 5.32 .09 .14 1239 1009.1 l8.7 43,6 
49.00 4.90 -0.27 0.03 4.67 .15 .20 1206 ~008.1 17.7 43.3 
49.50 4.82 -0.27 U.03 4.59 .16 .21 1.20U 1008.3 H;..6 42.9 
50,00 4.88 -0.27 1,),03 4.65 .16 .2~ 1203 1001.9 15.6 42.b 
,0.50 4.88 -0.26 U.03 4.65 .16 @21 1204 lUOi.5 1-4.5 42.2 
51.00 4.92 -0,26 U,03 4.69 .16 .21 1107 1007.1 13.5 41.9 
51.50 5.26 -0,26 0.03 5.03 .13 .18 1225 1{)06.8 12.5 41.6 
52.00 5.11 -0.26 0.04 4.88 .14 .20 1218 10Ub.4 11.4 41.2 
52.50 5.10 -0.26 0.04 ' 4,87 .14 .,W 1211 1006.1 10,,4 40.9 
53.00 5.01 -0.26 0.04 4.78 .15 .21 t215 1005.7 9,3 4u.5 ' . 
53~50 4,82 -0.,,6 U_04 4.59 .17 .23 1206 1005.4 B.3 40.J 
54.00 4.87 -0.26 0,04 4.64 .17 .23 1207 1005 •. 2 7.2 39.8 
54.50 5.27 .. 0,26 0.04 5.04 .13 .20 1227 1004.9 b.2 39.4 




Tnb'e 3 (Clont.) 
1954 4A (Echo 2) 
MJD _106 P 106 P 106 i> _106 :p log p log Ps T z a -0. [, 
-6 s t a e iT 'IT 0 'IT 0 (OK) (k111) (deJ{) (deg) 
3985~.40 6.58 .. 0.26 0.04 6.36 -17.03 -17.10 1282 1004.4 4.3 38.7 5~.60 7.00 -0.26 0.04 6.78 .00 .07 1299 1004.3 3.8 38.5 55.80 7.tt2 -0.26 0.04 7.20 -16.98 .05 1312 1004.2 3.4 38.3 56.00 10.00 
-0.26 U.04 'h78 .84 .. 16.92 1379 1004.2 3.0 38.1 56.20 9.75 -0.26 0.04 9.53 1186 .93 1371 1004.L 2.6 3tl.O 56.40 !:i.59 .. 0.26 0.04 5.37 
-17.11 -17.18 1242 1004.0 2.2 37.8 I,;" 56.60 4.67 -0.26 0.04 4.45 .20 .27 1197 1003.9 1.7 37.6 56.80 4.15 -0.25 0.04 3.93 .26 .32 1166 1003.8 1.3 37.4 5'7.00 4.44 .. 0.25 0.04 4.22 .23 .30 1182 1003.8 0.9 37.2 
39857.50 6.09 -0.25 0.04 5.88 -17.08 .. 17.15 1262 1003.6 359.8 36.7 i...- 58.00 5.97 -0.25 0.04 5.77 .09 .16 1260 1003.4 358.7 36.2 58.50 4.97 -0.2~ 0.04 4.77 .18 .25 1212 1003.3 357.7 35.7 59.00 4.94 
-0.24 0.04 4.74 .19 .26 1208 1003.2 356.6 35.1 59.50 5.27 .. 0.24 0.04 5.07 .16 .23 1224 1003.1 3!)5.5 34.5 60.UO 5.37 .. 0.24 0.04 5.11 .15 .22 1230 1003.0 354.5 33.9 60.50 5.72 .. 0.23 0.04 5.53 .12 .20 1246 1002.9 353.4 33.3 6l.00 6.05 -0.23 0.04 5.a6 co 10 .17 1260 1002.9 352.3 32n7 61.50 6.72 -0.22 0.04 6.54 .05 
.13 1285 1002.8 351.2 32.1 62.00 I) .151 
-0.22 0.04 6.64 .05 
.12 1289 1002.8 350.2 31.4 62.50 6.38 -0.21 0.04 6.21 .08 .16 1274 1002.8 349.1 30,8 63.00 6.20 .. 0.21 0.04 6.03 .10 .17 1267 1002.8 348.0 30.1 63.50 6.08 -0.20 0.04 5.92 .11 .18 1264 1002.8 346.9 29.4 64.00 6.13 .. 0.20 U.04 5.98 .11 .18 1265 1002.9 345.8 28.7 64.50 6.20 -0.19 0.04 6,05 ,11 
.18 1266 1002.9 344.7 28.0 65.00 6.31 .. 0.19 0.04 6.16 .10 .18 1270 1003.0 343.7 27.3 65.50 6.43 -0.18 0.04 6.29 .10 .17 1274 1003.1 342,6 26.~ 6b.OO 6.60 .. 0.11 0.04 6.47 .09 
.17 1277 1003.2 341.5 25.8 66.50 6.82 .. 0.17 0.04 6.69 .08 .16 1282 1003.3 340.4 .25.1 6', .00 7.37 ... 0.16 U.04 7.25 .05 .13 1299 lO03?5 339.3 24.3 67.50 ",61 
-0.16 U.04 7.49 .04 
.12 1305 1003.6 338.2 23.6 6~.OO " .95 
-0.15 0.04 7.84 .03 .10 1313 1003.8 337.2 22.9 61$.50 1.44 -0.14 0.04 7.34 .06 .14 1296 1004. 0 336.1 22.1 69.00 6.93 -0.14 0.04 6.83 .10 .17 1278 1004.2 335.0 2l.4t 69.50 6.b1 .. 0.13 U.04 6.52 .13 .20 1266 1004.3 333.9 20.6 70.00 6.33 .. 0.13 U.04 6.24 .16 .23 1255 1004.6 332.9 19.9 70.50 5.98 -0.12 0,04 5.90 .19 .26 1241 1004.8 331.8 J9.2 71.QO S.6tl .. 0.12 0.04 5.60 .22 .29 1227 1005.0 330.7 18.4 71.50 5.73 -0.11 U.04 5.66 .22 .29 1226 1005.2 329.6 17.7 72.00 6.03 -0.10 0.04 5.96 .21 .27 1234 1005.5 328.6 17,0 72.50 4.98 .. 0.10 0.04 4.9l .30 .3& 1191 1005.7 327,.5 16.2 73.00 4.78 -0.09 0.04 4.73 .33 .39 1179 1006.0 326.4 15,5 73 •. 50 4,82 -0.08 U.04 4.77 .33 .39 1178 1006.3 325.3 14.8 74.00 4,S7 -0.08 U.04 4.53 .37 .42 1162 1006.6 324.3 14.0 14.50 4,11 -0.07 0.04 4.07 ,42 
.47 1136 1006.8 323.2 13.3 75.00 4,25 
-0.06 U.04 4,23 
.40 .46 1145 100.7.1 322.1 12.~ 7!'i.50 4.08 -0.06 0.04 4,06 .43 
.48 1133 1007.4 321.1 11.8 76.00 3.88 -0.05 IU.04 3,86 
.46 .51 U17 1007.7 320.0 11.1 76.50 3.65 -0.05. 10.04 3.64 849 .54 1101 1008.0 318.9 10.3 "'.OP 3.56 -0.04 0.04 3.55 .51 .56 1093 1008.3 317.9 9.5 n.50 3.68 -0~04 0.03 3.68 .50 .55 .1101 1008.6 316.7 8.2 7t1.00 3.77 -0.03 0.03 3.77 ,50 
.54 11106 1008.9 315.6 7.4 1 
1 
71$.50 3.69 -0~02 0.03 3.70 
.51 .55 1099 1009.2 314.6 6.6 j 79.00 3.62 -0.02 0.03 3.63 ,52 .56 1094 1009.5 313.5 S.8 79.50 3.59 .. 0.01 U.03 ' 3.61 .53 .57 1091 100~.8 312.4 4.9 80.00 3.72 0.00 U.03 3.74t .52 .56 1098 1010.1 311~3 4.1 8U.50 4.02 0.00 0.03 4.05 .49 
.53 1115 1010.4 310 .• ,2 3.2 81.00 4.44 0.01 0.02 4.47 .45 .49 1136 1010. 'f 309.2 2.4 1 81.50 4.95 0.02 0.02 4.99 .40 .44 1161 1011.0 308.1 1.5 82.00 4.76 0.02 0.02 4.80 
.42 .46 1153 1011.3 307.0 O .. b . ~ 
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1964 4A (Echo 2) 
























































































































































































































































5 .. 46 
5,75 
5 .. 60 
6.24 
6.70 
7 .. t4 
7 .. 10 
7.09 
., .1+0 



























3 .. 93 
4.19 
4e 4 3 




































































































































































































































1015 .. 1 
1 0 15 .1) 
1014.9 
1014.7 
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Table 3 (cont.) 
1964 4A (Echo 2) 
I MJD _10
6 P 106 P 106 i> _106 P log p log Ps T z a -a 0 -0 s t a e 11' 11' 0 11' 0 
I (01() (~~m) (deg) (deg) 
I l 39912.50 5.49 0.00 0.00 5.49 .. 17.33 
-'17.40 1147 999.9 166.8 -12.5 1 
"1 
, I 13.00 5.63 0.00 0.00 5.63 .31 .39 1154 999.1 156.1 .. 72.7 ~ I 13.50 5.8'4 0.00 ~O.Ol 5.83 .29 .37 1163 998.2 145.9 ·72.6 ] 
J 14.00 6.24 0.0.0 -0..0.1 6.59 .22 .31 1191 997.3 137.4 -72.4 , 1 ~ l 
'I 39914.20 6.89 0.00 -0.01 6.88 -17.19 -17.28 1203 996.9 134.3 -12.3 
J 
14.40 6.58 0.00 -0.01 6.56 .21 .31 1193 996.5 131.2 -72.1 
14.60 7.06 0.00 _0.02 7.0.5 .18 .28 1205 996.2 128.3 -72.0 
". 14.80 8.35 0.00 _0.0.2 8.33 .10 .20 1241 995.8 125.5 .71.8 , 
"I 1~.00 9.90 0.00 
-0.02 9.88 .02 .12 1279 995.4 122.8 .71.6 
J I 1:;).20 10.39 0.00 -0.02 10.37 .. 16.99 .10 1289 995.0 120.2 -71.4 
• 1!>.40 9.54 0.00 .. 0.02 9.52 -17.03 .13 1270 994.6 117.8 -71.1 i 11--' ..... 15.60 6.95 0.00 -0.02 6.93 .18 .28 1203 994.3 115.4 .70.9 1 
1~.80 5.97 0.00 _0.02 5.95 .25 .34 1170 993.9 113.2 -70.6 
16.00 5.26 0.00 _0.02 5.23 .30 .40 1141 9938 5 111.0 -70.4 
16.20 5.48 0.00 _0.02 5.45 .28 .38 1150 993.1 109.0 -70.1 
16.40 5.56 0.00 _0.03 5.504 .27 .37 1153 992.7 107.0 -6\1.tI 
.' ! 16.60 5.65 0.00 _0.03 5.62 .26 .36 1156 992.3 105.1 -69.5 
I 39917.00 6.35 0.00 _0.03 6.32 -17.21 -17.02 11t10 991. 4 101.6 .68.8 
f 
1"'.50 6.53 0.00 _0.03 6.50 .19 .01 1185 990.4 97.6 -68.0 
18.00 6.44 0.00 .0.0.4 6.40 .19 .01 1182 989.4 94.0 .. 61.1 
IH.50 6.62 0.00 -0.04 6.58 .17 -16.99 1189 988.3 90.8 -66.1 I 19.00 7019 ·0.03 -0.04 7.12 .13 .95 1206 987.2 87.8 .65.2 .~ 19.50 7.36 -0.07 -0.05 7.25 .12 .904 1209 986.1 85.0 -ott.2-
I 20.00 7.45 -0.10 -U.05 7.30 .11 .93 1210 985.0 82.5 -63.2 20.50 6.79 .. 0.13 -0.05 6.60 .15 .97 1190 983.9 80.1 -62.2 21.00 6.09 -0.16 000,06 5.87 .19 -1-7.03 1164 982.8 77.8 .61.2 I 21.!lO 5.57 -0.19 -O.Ob 5.32 .24 .08 1141 981.7 75.7 -60.1 
1, 22.00 5.38 -0.21 -0.06 5.10 .25 .10 1131 980.5 73.7 -59.1 
:~ U.50 5.25 -0 • .23 -0.0.7 4,95 .26 .11 1125 9'79.4 11.8 -58.1 
~ 2';.00 5.14 -0.25 _0.07 4.83 .26 .12 1119 918.2 70.0 -57.0 ~ 2!i,50 5.05 -0,,26 -0.0-, 4.71 .27 .13 1113 977.1 6803 .!l6.0 ~ 204.00 4.93 ··0.27 -0.0-' 4.59 .27 .14 1107 975.9 66.6 -!l4.9 ~ 24.50 4.72 ,·0.28 -0.08 4.36 .29 .16 1096 974.8 65,0 .,53.9 ~ 25.00 4.74 
-0.29 _0.08 4.38 .28 .15 1097 973.6 63.4 -52.8 U 
,j 25.50 4.98 .,0.29 _0.08 4.50 .26 .13 1105 912.4 61.9 -51.8 ii 26.00 4.98 -0.30 -U.08 4.60 .24 .12 1110 971.3 60.4 -50.8 
I 26.50 4.96 -0.30 .. 0.09 4.57 .24 .12 1109 970.1 59.0 -49.7 l 2'1.00 5.02 -0.31 _0.09 4.62 .23 .11 1111 968.9 57.6 .4f.l.7 2 'r. 50 5.16 -0.31 -0.09 4.76 .21 .09 1118 967.8 56.2 -4'7.7 2H.OO 5.14 .,0.32 -0.09 4.73 .20 .09 1118 966.6 54.8 -46. -, 2H.50 5.24 "0.32 -U.10 4.83 .19 .08 1122 965.5 53.5 -45.7 
29.00 5.30 .,0.32 
-U.IO 4.88 .17 .07 1125 964.3 52.2 -44.7 
29.50 5.35 -0.33 .. 0.10 4.93 .16 .05 1130 963.2 50.9 .. 43.7 
30.00 5.65 -0.33 -0..10 5.22 .12 .01 1145 9b.2.0 49.7 .. 42.7 
30.50 5.65 .. 0.33 
-0.10 ".,22 .11 .01 1146 960.9 048.4 -41.H 
3.L.OO 5.35 "0.33 -0.11 4.91 .13 .03 1133 959.6 47.2 .40.8 
31.50 5.18 -0.33 .. 0.11 4.74 .14 .05 1125 958.7 46.0 -39.9 
32.00 5.21 -0.33 -0.11 4.78 .14 .04 1126 957.6 44.8 -38.9 
32.50 ~.09 
-0.32 -U.l1 4.65 .15 .06 1118 956.5 43.6 -38.0 
33.00 5.14 
-0.32 -0.11 4.71 .14 .05 1120 955.4 42.4 -37.1 
33.50 5.21 -0.32 _0.11 4.77 .12 .Q4 1125 954.4 41.3 -36.2 
34.00 5.31 
-0.32 _0~11 4.87 .11 .03 1128 953.3 40.1 -35.3 
34.50 5 e 40 -0.32 -U.12 4.96 .10 .02 1132 952.3 39.0 -34.04 
35.00 5.58 
-0.31 -0.12 5.15 .08 .00 1140 951.3 37.8 .33.6 
35.50 5.77 -0.31 .. 0.12 5.34 .06 -16.99 1147 950.3 36.7 -32.7 
3b.OO 5.H7 .. 0~31 
-0.12 5.44 .05 .98 1149 949.3 35.6 .. 31.9 " 
36.50 5.98 
-0.31 -0.12 5.55 .04 .98 1151 948.3 34.5 .. 31.0 
3·7.00 6.09 000.30 
-0.12 !:i.67 .03 .97 1154 947.4 33.3 -30.2 
266 




~ I tl Table 3 (cont.) ij 
, ~ 19644A (Echo 2) 
il 
~' i MJD _106 P 106 :i? 106 p 6 . log p log Ps l' 0 -0 -10 Pa z u 11" -0.0 , s t e 11" 11" 0 
i' (OK) (km) (deg) (deg') 
. ~ 
~ 39937.50 6.24 -0.30 -0.12 5.81 -17.01 -16.95 1159 946.5 32.3 -29.4
 
i 3H.OO 6.37 -0.30 -0.12 5.95 ,00 .94 1164 945.6 31.2 -28.6 38.50 6.78 -0.29 -0.13 6.36 -16.96 .91 1176 944.7 30.1 -n.B 
I 39.00 7.88 -0.29 -U.13 7.47 .88 .84 1210 943.8 
29.0 -27.0 
I 39.50 9.14 -0.28 -U.13 8.73 .81 .76 12;t3 943.0 27.9 
~26.3 
j 40.00 8.94 ~0.2? .0.13 S 54 .8l .77 1
2'tJ 942.2 2o~8 ~25.5 
I 40.50 8.96 -0.27 .0.13 8.57 .81 .76 1240 941.4
 2!;i.8 -l4.8 
:J 41.00 H.93 -0.26 .0.13
 8.54 .81 .77 1237 940.6 2407 -l4.0 
41.50 '1.09 -0.25 -0.13 8.71 .80 076 12/tO 939.q 23
.6 -23~3 
I 42.00 9.29 -0.25 -U.1
3 8.91 .78 .75 124 l f 939.2 2286 ... 2.2.6 
I 4,.50 9.53 -0,,24 -0.13 9.15 .77 074 1248 938.5 21.5 .21.9 
I 
43.00 9.71 -0.23 .. U.13 9.35 .76 .74 1251 937.9 20
.5 -21.2 
43.50 10.11 -0.23 -0.13 9.75 .75 ~72 1257 937.2 
19.4 .. 20.5 
11 
44.00 10.27 -0.22 -0.13 9.92 .74 .72 1259 936.6 
18.4 -~9.8 
44.50 10.40 -0.22 -0.13 10.05 .73 .71 1260 936.
() 17.4 .. 19.2 
Ii 4~.00 10.50 .. 0.21 -\.J.13 10016 .73 .71 1262 935.5 
Ib.3 -1&.5 
II 
if 4,.50 10.59 -O.lO -0.13 10.25 .7(. .70 1263 935.0 15.3 -1'7.9 
46.00 10.62 -0.20 -U.13 ~O.30 .72 .71 1262 934.5 14.2 -
17.2 
46.50 10.87 -0.19 -U~13 10.55 .72 .70 1264 934.0 
13.2 ··16.6 
47.00 11.33 -0.18 -0.13 11.02 .70 .68 ~273 933.6 l2
.2 -16.0 
47.~0 12.32 -0.18 -U.13 12.01 .66 ~65 1289 933 .. 2 1
.1.1 .. l!:ld 
48.00 9.67 -0.17 -0.13 9.37 .77 ~76 12;37 932.'1 1
001 -14,,7 
~ 4t1.50 7.'75 -0.16 -U
.13 ., .46 .88 .87 11813 932.5 9.1 -14.1 
49.00 7.96 -0.16 -U.12 1.67 .88 .87 1190 93202 
B.l -13.5 
,1 49.50 8.00 ... 0.15 ... 0.12 ".73 e88 .87 1190 9310
9 7aO -12.9 
II 50,00 8.45 -0.14 _0.12 8,18 .86 .8
5 1198 931.,7 6.0 -12.~ 
.;1 50.50 8.35 -0.14 -0.12 8.09 .87 ,86 1192 931.5 
5.0 -11.8 
51 0 00 8.22 .. 0.13 -U.12 7.97 .88 .B8 1186 931.3 
4.0 .. 11.2 
51.50 7.95 -0.13 -0.12 7.70 .90 .90 117t! 931 e l 
3.0 -lo.6 
52.00 11,20 ~0.12 -U.12 7.97 .88 eSB 1187 931 0 0 
1.9 ~lO.O 
52.50 8.69 -O.ll -U.l1 8.47 .. 85 .85 1201 930 e
Q 0.9 '"'9.5 
53.00 7.72 -O.lO -U.11 7.50 .92 .91 1172 93U.<1 
359.9 -&.9 
53.50 5.99 -0.09 -U e 11 5.78 M17.04 -17.04 1116 930.!l 
358.9 -&.3 
54.00 5.7.9 -0.08 -U.l1 5.10 .10 .10 10S7 930.8 
3!H.9 -'f.8 
54.50 4.89 -0.08 ~,O.ll 4.71 .15 .14 1067 930.S 
356.6 -7.2. 
55.00 4.H3 .. 0.07 _0 .. 11 4.66 .16 .16 1062 930
.9 355.8 -6.7 
55.50 4.81 -0.06 -0.11 4.64 .16 .16 1060 931
.0 35LI.a -6.1 
56.00 4.S7 -0.05 -U.10 'ta'71 .16 .15 1065 931.1 
353,8 -5.5 
56.50 4.94 -0.05 _0.10 4. "f9 .15 .15 1069 931.2 
352.08 ~5.0 
57.00 5.34 -0.04 -0.10 5.20 .12 "H 1087 931.4 
351.8 -it .4 
5"'.50 5.72 -0,03 _0.10 ,.58 .09 .OB 1102 931.6 
35U.7 -3.8 
56.00 ':i.76 -0.U2 -U.10 5.1.>4 .09 .,08 ).102 931.8 349.7 -3
.3 i-
58.50 6.22 -0.02 -0.10 60ll .06 .05 1115 932
.0 348.7 -Z.7 
59.00 6.48 -0.01 -U.10 6.37 .04 .04 112/1 932.3 
347.7 -l.i 
59.50 6.70 0.00 -0.09 6.60 .03 .02 1132 932
.6 346.6 -l.6 
60.00 6.56 0.01 .U.09 6.48 .04 .U3 112& 93,2.9 
34!>.6 -1.0 
60.50 6.35. 0.01 .0.09 6.27 ~ 06 .05 1122 933.2 
344.6 -0.4 
61.00 6.16 0,02 -0.09 6.09 .08 .fn Ul3 933.6 343.6 U. Z 
6~ .50 5.68 0.03 -U.09 'e62 .13 .11 1093 933
.9 3112. !> 0 .. 8 
62.00 5.66 0.04 _U. OS. 5.62 .13 .12 1092 934.3 
341, !:l 1.4 
6~.50 5.69 0.05 .U.08 5.65 .14 .12 1091 934.7 340.!
i 2.0 
63.00 5.61 0.05 _(,l.0t! 5.58 .15 1113 1087 935.2 339.4 2,6
 
i- 63.50 5.51 0.06 -0.08 5.49 • ~6 .14 1083 93:
;.6 338.4 3.2 1 
64.00 5.10 0.07 .0.08 5.09 .20 d8 l066 936.1 
337.3 3.9 
64.50 5.20 0.08 -<.1.07 ' 5,. 20 .20 .18 1067 936.6 33
6.3 4.5 
65.00 4.58 0,U8 -0.0" 4.59 ,27 .25 1037 937.1 335.
2 5.1 
;'!"< 65.50 4.09 0,09 -0.07 4.11 033 .31 ~O10 937.6 334.2 5
.B 
66.00 3.77 0.10 -0.07 3.80 .37 .35 991 938.1 333.1
 6.5 
6b.50 3.79 0.11. _0.07 3.83 .37 .35 991 938.6 332..1
 7.Z 
67.00 4.06 0.12 -0.06 4.11 .. 35 .33 LOOo 939.2 331.0 
'1.8 ~ 
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Table 3 (cont.) 
1964 4A (Echo 2) 
MJD _106 P 106 P 106 p _106 P log p log Ps T z a. rr-a.0 6 -6 ll' s t a e 1T 1T 0 (OK) (Ian) (deg) (deg) 
I 
39967.50 4.41 0.12 _0.06 4.46 -17.32 -17.29 1023 939.7 330.0 8.5 
6t1.00 4.44 0.13 -0.06 4.50 .32 .29 102[5 940.3 328.9 9.3 
6t1.50 4.81 0.14 .. 0,06 4.89 .29 .26, 1043 940.9 327.8 10.0 
69.00 4.79 0.14 .0.06 4.88 ,30 .26: 1042 941,4 326,7 10.7 
69.50 4,83 0.15 -O.O~ 4.93 .30 .261 1044 942.0 325.6 11.8 
'70.00 4.87 0.16 -0.05 4.98 ,30 .27: 1045 942.6 324.5 12.5 
70.50 4.87 0.17 .0.05 4.99 .31 .27 1045 943.2 323.4 13.2 .... 
71,00 4.'77 0.19 .. 0'.05 4.69 ,32 .29 1040 943.8 322.3 13.9 
14,50 4.68 0.18 _0,.04 4.82 .33 .30 1037 944.4 321.3 14.7 
b n.oo 4,,9 0.19 .U;.04 4.74 .35 ,31 1033 945,0 320,2 15.4 
r~~ ~i 72,50 4.80 0,20 _0,04 4.95 .33 .29 1043 945.6 319.1 Ib.1 i'! 
n 73,00 5.26 0,20 _0.04 5.42 .29 .25 1063 946.2 318.0 16.8 h 73.50 5,29; 0.21 .. 0,.04 5.46 .30 ,25 1064 946.8 316.9 17.6 :.; 
i·' 74.00 4.67 0.21 _0,03 4,85 .35 .31 1039 947.4 315.8 18.3 
14.50 4,30 0,21 -0",03 4,48 .39 .35 1021 948.0 314.6 19.1 
7~.OO 4.14, 0,22 
_Or· 03 4,33 .41 .36 1014 948.6 313.5 19.8 
7~,50 4.20; 0,22 .. 0.03 4.39 ,41 ,36 1018 949.2 312.4 20,6 
76.00 4,21 :0,22 _0.03 4.40 ,42 .36 1019 949.8 311.3 21.4 
76,50 4.0·" 0.23 -0.03 4.27 .43 .38 1013 950.4 310.1 22.2 
71,00 4.02 0.23 _0.02 4.22 .45 .39 1010 950.Q 309.0 22.9 
17.50 4,11 0,23 _0.02 4.31 .44 .38 1016 951.'5 307.8 2.3.7 
78.00 4.73, 0,23 _0,02 4,93 .38 .32 1047 952.0 30b.b 24.~ 
78.50 4.93 0.23 _U.02 5.~3 .36 .~O 1057 952.6 305.5 25.3 l; 79.00 4.79 0.23 _0,02 4.99 .38 .32 1051 953.1 :J04.3 26.1 P I; n.50 4,62 0.l2 -0.02 4.83 .40 .33 1046 953.1> 303,1 26.9 
Ii 80.00 4.42 0.22 _(l.Dl 4.62 .42 .36 1031 954.1 301.9 27.7 80.50 4.32 0.21 .. 0,01 4.52 .44 .37 1032 954.5 300,7 21:l.~ 81,00 4.16 0.21 _0,01 4.35 .46 .39 1025 955.0 299.5 29.3 
In.50 4,14 0.20 .. U,Ol 4.34 .46 .39 1025 955.4 298.3 30.1 
82,00 4.17 O.:W .0.01 4.36 .46 .39 1027 955.Q 297.0 30.9 
82.50 4.30 0,19 -0.01 4.48 .46 ,39 1034 956.3 295.8 31.7 
39982.80 4.53 0.18 _0,01 4.70 -17.44 .. 17.37 1044 956.5 295.0 32.2 
83.00 !i.06 0.16 .0.01 5.23 .39 .32 1067 956.7 294.5 32.6 
83.20 6.38 0.17 0,00 b.54 .29 .u 1113 956.8 294.0 32.9 
83.40 1I.e9 0.16 0.00 9.04 .13 .05 1179 956.9 293.5 33.2 
S3.60 9.42 0,15 0,00 9.56 .10 .00 1195 957.1 293.0 33.5 
83.80 7.'J7 0.13 U.OO ,. ·fO .19 .10 1155 957.2 292.4 33.9 
>, 84,00 6.39 0.12 U.oO 6.50 .28 .19 1119 957.4 291.9 34.2 ! 84,20 5.60 0.10 0.00 5.70 .35 .,7 1090 957.5 291.4 34.5 " 
84.ltO 4.tll O.OS 0.00 4.89 .42 .34 1058 957.6 29U.9 34.9 
84.60 4.95 0.06 0.00 5.01 .42 .34 1062 957.8 290.3 35.2 
84.80 4.95 0.04 0.00 4.99 .42 .35 1061 957.9 289.8 35.5 
39985.00 5,09 0.02 0.00 5.11 -17.41 
-17.33 1067 95&.0 289.3 ~5.9 
8!:1.50 5.35 0.00 0.00 ,.35 .38 .30 1079 95,8.3 287.9 36.7 
86.00 5.45 0.00 0.00 5,45 .38 .29 1084 958.5 286.5 37.5 
86.50 4.97 0.00 U.OO 4.97 .4? .34 1066 958.7 285.1 38.4 
87.00 4.94 0.00 0.00 4,94 .43 .35 1066 959.0 283.7 39.2 
87.50 4.97 0.00 0.00 4.97 .42 .34 107() 959.1 282.2 40.1 
88.00 'J.12 0.00 0,00 5.13 .41 .32 1078 959.3 280.7 40.9 
8ij,50 ~.u 0,00 0.00 5.l2 .41 .32 1079 959.4 279.2 41.6 
89.00 4,26 0.00 0.00 4.<!6 .49 .41 1040 959.5 277.6 42.6 
89.50 4.06 0.00 0.00 4.06 .52 .44 1031 959.6 276.0 43.5 
90.00 4.16 ' O.~O 0.00 ' 4.16 .51 .43 1037 959,7 274.4 44.4 
90.50 4.17 0.00 U.OO 4,17 .51 .43 1039 959,7 ?72.7 45.2 
91.00 4.19 0.00 0.00 4.19 .51 .43 1042 959.7 270.9 46.1 
~l 91.50 4.20 0.00 0.00 4,20 H .51 .42 1044 959.7 ,269.1 46.9 
r 92.00 4.11 0,00 U.OO 4.12 .51 .43 1043 959,7 26 'i'. 1 47.8 9".50 4.49 O.UO 0.00 4.49 .47 .38 1063 959.6 265.2 48.7 " 1 !: j 268 
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Table 3 (cont.) ~( Ij 
: \, 
ill 19644A (Echo 2) 
1\1 
I .t! _106 p 106 i> 106i> -106i> MJD log P log Ps T z a. -a. S if - S0 s t a e if if 0 (OK) (Ion) (deg) (deg) 
a 39993.00 4,57 0.00 0,00 4.58 -17.46 .. 17.38 1069 959.5 263.1 49.5 ~ 
tl It,! 93.50 4.62 0.00 U,OO 4.62 .45 .37 1073 959.4 260.9 50.4 ~ 94.00 4.81 0,00 U.OO 4.81 .43 .33 1086 959.3 2S8.5 51.2 il 94.50 4.83 0,00 0.00 4.83 .41 ,;32 1091 959.1 256.1 5201 ., 
95.00 5.23 0,00 U,OO 5.23 .38 ,28 1109 958.9 253.4 52.9 
9~.50 5.20 0.00 0.00 5.20 ,38 .28 1110 958.7 250.6 53,7 
96,00 5.18 0.00 0.00 5.18 .37 .27 ll14 958.5 247.5 54.5 
96.50 5.61 0.00 O.UO 5.61 .32 .22 1133 958.2 244.2 55,3 
97,00 5,94 0.00 0,00 5.94 ,3D ,20 1145 957.9 240.6 56.1 
97.50 6.14 O.UO U,OO 6,14 .27 .17 1155 957.6 236,7 56.8 
98,.00 6,22 0.00 0.00 6.21 .26 .16 1162 957,3 232.3 57.5 
98.50 5.85 0.00 0.00 5.85 .29 .~9 1151 957.0 227~5 58.1 
99.00 5.68 0.00 0.00 5.68 .31 .22 1142 956.6 222.2 58.7 
99.50 6.25 0.00 U.OO 6.24 .2.7 .18 1158 956.2 216.3 59.3 
40000.00 5.97 0,00 0,00 5.97 ,28 .19 ll55 955.8 209.8 59",7 
00,50 6,02 0.00 0.00 6.01 .27 ,18 1159 955.4 202.7 60.0 
01.00 5.68 0,00 U.OO 5.68 .:31 .22 1145 954~9 195.0 60d 
01,50 5.56 0.00 U,OO 5.56 .33 .24 1139 954.4 untO 60"~1 
02,00 5.57 0.00 u.oo 5.57 .33 .24 1139 953.9 178.8 60.4 
02,50 5.48 0.00 U,oo 5.48 .33 .26 1136 953.4 170.5 bO.2 
.. 03.00 5.38 0,00 0,00 5.38 .35 .27 1131 952.9 162.5 5909 
03.50 5.46 0.00 U,OO 5.46 .34 .26 1135 952.4 155.U 59,S 
04.00 5.63 0.00 U,UO 5,63 .32 .21. 1144 951.8 147,,9 !:>9.0 
04.50 5.tl2 0.00 U.OO 5.82 .30 .23 115U 951.2 141.5 ;'8.4 
05.00 5.92 0.00 0.00 5.92 .29 .22 1154 950.6 135.7 57.7 
--
O~.50 6.17 0.00 0.00 6.17 .27 .20 1162 950.0 130,4 !:>7.0 
06.00 6.34 0.00 0.00 6.33 .26 ,19 1168 949.4 125 0 7 56.2 
06.50 5.93 0.00 0,00 5.93 .29 .22 1156 948.8 121,4 :;5.4 
07.00 5.65 0.00 0.00 5.65 .31 ,24 1148 948.1 t 17.5 5t,.5 
07 .50 5.37 0.00 0.00 5,37 .32 .27 1140 947.4 113.9 53,,7 
08,00 5.32 0,00 0,00 5.31 ,33 .27 1138 946.8 110.7 52 0 8 
0~~50 5.43 0.00 0.00 5.43 .31 .26 1145 946.1 1l)7.6 51.e; 
09.00 6.02 0.00 0.00 6.02 .25 ~20 1168 945.4 104.8 !;.U.9 
09.50 5.96 0.00 -0.01 5.96 .25 .20 1167 944,7 102.2 50.0 
1.0.00 5.116 0.00 -0.01 5.85 .26 .2.l 1164 943.9 99.7 49.1 
10.50 5'.69 0.00 _U.Ol ~.68 .27 .23 1l!)9 943.2 97~3 ltB.l 
11.00 !l.64 0,00 -U,Ol 5.64 .28 .23 115"' 942.,'5 95 0 1 47.1 
11 .. !l0 5.26 0.00 -0.01 5.25 .31 .27 1144 941.7 93.0 46.2 
12.00 4.81 0,00 -U,Ol 4.80 .35 .31 1128 941.0 91.0 45.2 
12.50 4,65 0.00 -0.01 4$64 .37 033 1122 940.2 89.0 44.,3 
13,00 4.57 O.UO u.OO 4.57 .37 .34 1118 939.4 87.2 43 • .:) 
~3.50 4.60 0.00 0,00 4.59 .37 • .34 1119 938.7 85.4 4l.3 
14.00 4,88 0.00 0.00 4.87 .34 .31 1132 937.9 83.6 41,,4 ~ , I ).4.50 5.02 0.00 U.OO 5.03 .31 .28 U43 937.1 tl1.9 40,4 
15.00 6.14 0,01 0.00 6.15 .ll .19 1181 936.4 8003 39.5 
15.50 5.38 0.01 0.00 5.39 .26 .2 f t 1160 935.6 78.7 38.5 
16.00 6.07 0.00 0.00 6.07 .20 .18 1185 934.8 77.1 37,5 
16.50 5.62 -0~O3 0.00 5.60 .2D .21 1172 934.0 75.5 36.6 
17.00 5.40 -0.10 U.OO 5,31 .24 .23 1165 933.2 74.0 35,6 
17.50 6.21 -0.14 0.01 6,08 .16 .15 1196 932.5 72.6 34.7 
40017.80 7.10 -0.16 0.01 6.95 -17.10 -17.09 1222 932.0 71.7 34,1 i \ta.Oo 9.46 -0.16 0.01 9.30 -16.98 -16.97 1268 931.7 71.1 33.7 '1 : ... l 1I~.20 9.85 -0.17 0,01 9.68 .94 .93 1284 931.4 70.5 33.3 IH.40 8. '79 -0.18 0.01 . 8.62 .95 .94 1280 931.1 70.0 33.0 , .. U~.60 7.21 -0.18 0.01 7.04 -17.03 -17.03 1245 930~8 69-.4 .:12.6 IH.80 6.81 -0.19 0.01 6.63 .08 0 0 7 1228 930.5 68.9 3<:.2 
19.00 6.67 
-0.19 0.01 6,49 .10 .09 1220 930.2 68.3 31.8 
1 19.20 6.53 -0.19 U.01 6.35 .11 ,11 1213 929,9 67.7 .. n .• 5 
2G9 




I Table 3 (cont.) 
i 
I 1964 4A (Echo 2) 
~ MJD _106 j> 106 ~ 106 :p _106 j> log P log Ps T z a 1T- a0 [) 1T - °0 '~ 
s t a e 1T (OK) (Ian) (deg) (deg) 
40019.50 6.45 -0,,20. 0.01 6.26 -17.12 -17.12 1210 929.4 66.9 
30.9 
20.00 6.~.6 -0.20 0.01 6.37 .11 .12 1213 928.7 65.5 30
.0 
li 20.50 6.54 -0.20. 0.01 6.35 .10 .u 1215 927.9 64.2 29.0 
II 21.00 
5.78 -0.20. 0.02 5.60 .16 .17 1193 927.2 62.9 28.1 
21.50 5.34 -0.20. 0.02 5.16 .20 .21 1177 926.~ 61.
6 27.2 
II 22.00 4.77 -0.2°1 0.02 4.59 .25 .21 1156 925.& 
60.3 26.3 
n 
, ~ 22.50 5.04 -0.20. 0.02 4.86 .24 .26 
1159 925.~ 59.0 25.4 
23.00 5.05 ... 0.2e:) 0.02 4.87 .24 .26 1159 924.4 57.7 24
.4 
I· 23.50 5.13 -0.20 0.03 4.96 .23 .25 1163 923.7 5
6.4 23.5 
J 24.00 5.43 -0.19 0.03 5.27 .19 .21 1179 923.1 55,2 22.6 24.50 5.82 -0.19 0,03 5.66 .14 .17 1195 922.4 53.9 21.7 
! 25,00 5.70 -0.19 0.03
 5.S5 .16 .19 1188 921.8 52.7 20.8 
~ 25.50 5.35 -0.18 0.0.4 5.21 t 19 .22 
1177 921.1 51.5 20.0 
! 26.00 5.15 -0.18 0.04 5.01 
.19 .22 1176 920.5 50.2 19.1 
26.50 5.07 -0.17 0,0.4 4.94 .19 .23 1176 920.0 
49.0 18.2 
1 2'1.00 4.117 -0..17 0.04 4.74 .20 .24 1170 919.4 47.8 17 .3 ~ 
! 27.50 4.70 -0.17 0.04 4.58 
,22 .26 1162 918.8 1.6,6 l6.5 
I 28
.00 4.62 -0.16 0.05 4.51 .23 .27 1159 918.3 
45.4 15,6 
~ 2!l.50 4,64 -0.16 0.05 4.54
 .22 .27 1161 917.8 44.3 14.7 
29.00 4.79 -0,15 U.05 4.69 .20 .25 1167 917.3 
43,1 13.9 
I 29.50 4,87 -0.14 0.05 4.78 ,18 .23 1177 916,8 41.9 13,0 
I 30.00 5.04 -0..14 0.05 4.95 .15 .20 1188 916.3 40.7 12
.2 
! 30,50 4.91 -0.13 0.06 4.83 .16 ,22 1182 915.9 
39,6 11.3 
I 31.00 4.114 -0.12 0.06 4.77 .17 .23 1178 915.5 38.4 
10,5 
·l 31.50 4.77 -0.J2 
O,Ob 4.72 ,18 .23 1175 915.1 37.3 9.7 
I 3t!,00 4,70 -0.11 0.00 4,66 ,18 .24 117
3 914.7 3b,1 8.1:1 
i 3,,50 4.72 -0.10 0.06 4,68 ,18 .23 1175 914.3 
35.U 8.0 
i 3.3.00 4,73 -0.U9 U,Ob 4.70 .16 .22 1179 914.() 33.8 7.2 
4 33.50 4.83 -O,UII 0.06 4.81 
,14 , .n 1187 913.7 32,7 6.4 
34.00 4.88 -0.08 0.07 4,87 .14 ,20 1188 913,4 
31.5 ~.b 
34.50 4,90 -0.07 0.07 4.89 .14 .20 1187 913.1 
30.4 4,8 
35.00 4.86 -0.06 0.07 4,87 .14 ,21 118b 912.9 
29.3 4.0 
35.50 4.81 -0.06 0.07 4,83 .15 ,22 1181 912.6 
28,1 3.2 
36,00 4,78 -0.05 0~O7 4.80 .16 .2l 1178 912.4 27
,0 2,4 
36.50 4.'9 -0.04 0.07 4.82 ,16 .22 1179 912.2 
25,9 1.6 
::1'7.00 4.97 -0.U3 0;;08 5.01 .13 .20 1190 912.1 
24,8 0,8 
37.50 4.113 -0.02 0,08 4.88 ,14 .21 1185 
911,9 23,7 0,0 
38,00 4,69 -0.01 0.08 4,76 ,16 .23 In7 911.S 
22~5 -0.8 
38.50 4.57 0.00 0.U8 4.b5 .17 .24 1172 91
1.7 21.4 -l.~ 
39.00 4,45 O.UO 0.08 4.54 .19 .25 1165 911
.6 20.3 -2,3 
39.50 4,21 0.01 0,09 4.30 .22 .28 1154 9
11.6 19.2 -3.1 
40.00 4,09 0,02 0.09 4.19 .23 .29 1148 911.5 
18.1 -3,9 
40.50 3,82 0.03 0.09 3.94 ,25 .32 1138 911
,5 17 ,0 -4.b 
41.00 3,70 0.03 0.09 3.83 .28 ,34 1129 911.5 
15.9 -5.4 r 
41,50 3.60 0.04 0.09 3.74 .29 ,35 1121 911.6 
14,8 -b.2 
42.00 3.52 0.05 0.10 3.67 ,30 .36 1117 91.1.6 
13,7 -7.0 
42,50 3,45 0.06 U.I0 3.60 .31 .37 1112 911.7 
12,6 -7.7 
43.00 3,22 0.07 0.10 3,39 .34 .40 1100 'Ill,s 
11,5 -8,5 
43.50 3.04 0.08 0,10 3.21 .37 .42 1089 911,9 10.4
 -9.3 
44,00 3.04 ,0.08 0,10 3,23 .36 .42 1089 912,0 
9,3 -10.1 
44.50 3,11' '0.09 U.I0 3.31 .35 ,41 1093 912.2 
8,2 -10.8 
4~.00 3.18, ,0.10 U.ll 3.39 .34 .40 1099 912.3 
7,1 -11.6 
4~.50 3.02 O.H 0.11 3.23 .36 ,41 1091, 912.5 6,
0 -12.4 
4b.00 3,11 0.12 0.11 3,33 .34 ,40 1099 912.7 
!:itO .. 12,6 
46.50 3,35 0.13 0.11' 3.59 .31 ,36 1113 913.0 3
.9 .. 13.4 
4 -'.00 3.66 0.13 U.ll 3,90 .26 .32 1133 913.2 2'.8 -14.3 
47.50 3.87 0.14 0.11 4,13 .22 ,28 1149 913.5 l.b -15.1 
48,00 3,96 0,15 0.11 4.22 .21 .26 1155 913.7 0.5 .. 16.0
 ,-
48.50 3.1l7 0.16 0.12 4,15 .23 .28 1147 914.0 359.4 -16.9 
49.00 3.70 0.17 0,12 3.98 .25 .30 1136 914.3 358.3 -11.7 
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M Table 3 (cont.) ,I 
fj 
Ii 1964 4A (Echo 2) ~ 
11 : ,. ~ 1 MJD _106 P 106 P 106i> _106 P log p log Ps T z a" -a 0 'll' -00 s t a e 'll' 'll' 0 
II (OK) (Ian) (deg) (deg) 
'I 
I ~ 0.12 ~ 40049.50 3.63 0.17 3.92 .. 11.26 -11.;31 1132 914.7 351.2 -18.6 " , n 50.00 3.59 0.18 0.12 3.89 .27 .32 1128 915.0 356.1 -19.5 ~ 50.50 3.70 0.19 0.12 4.01 .25 .30 1133 915.4 355.0 .. 20.3 51.00 4.11 0.20 O.ll 5.0B .14 .19 1182 915.7 353.9 -21.2 ' , 
" 
7 : ! 51.50 4.20 0.20 0.12 4.52 .19 .24 1159 916.1 352.8 -22.0 i 52.00 3.88 0.21 0.12 4.21 .24 .28 1138 916.5 351.7 -22.9 
52.50 3.73 0.21 0.12 4.06 .26 .30 1127 916.9 350.6 .. 23.7 
. : 53.00 3.63 0.22 0.12 3.97 .28 .32 11Z0 917.4 349.5 -24.5 
53.50 3.45 0.2$ 0.12 3.80 .30 .34 1110 911.8 348.4 .. 25.3 
'I' 54.00 3.41 0.23 0.12 3.11 .31 .34 1106 918.3 347,3 -2b.1 
~' ,I 54.50 3.44 0.24 0.12 3.79 .31 .34 1105 918.7 346.2 .26.9 1 55.00 3.60 0.24 0.12 3.97 .29 .32 1113 919.2 -l,7.6 345.2 
55.50 3.tl5 0.25 0.12 4.22 .26 .29 1124 919.7 344.1 -28.4 
50.00 4.33 0.25 0.12 4. H .22 .25 1143 920.1 343.0 -29.1 
56.50 3.87 Ov c5 0.12 4.24 .27 .30 1120 920,6 341.9 .c.9.9 
1 51 .. 00 3.42 0.26 0.12 3.80 .32 .34 1096 921.1 340.8 -30.6 57.50 3.29 0,26 0.12 3.67 ,34 .36 1087 921.7 339.7 -31.3 
'I 58.00 3.23 0.27 0,12 3.62 .35 .37 1083 922.2 338.7 -32.0 
! 5tl c 50 3.26 0.27 U.12 3.65 .35 .36 1084 922.7 337.6 w32.7 
59,00 3.46 0.27 0.12 3 9 85 .32 .34 1094 923,2 336.5 -33,4 
59.50 3.89 0.27 U.12 4.28 .28 .29 1116 923.8 335.4 -34.1 
60.00 4.04 0.28 0.12 4,,44 .26 .28 1122 924.3 334.4 -34.7 
60.50 3.48 0.28 0.12 3.88 .32 .34 1092 924.8 333.3 -35.4 
61.00 3.28 0.28 0.12 3.68 .35 ,36 1079 925.4 332.2 -36.1 
1"1' 61.50 3,20 0.28 0.12 3.61 .36 .37 1074 925.9 331..1 -36.7 
62.00 3.08 0.29 0.12 3.49 .37 .38 1066 926.4 330.1 -37.4 
62.50 3.11 0.29 0.12 3.51 .37 .38 1065 927.0 329.U -38.0 
63.00 3.12 0.29 0.12 3.52 ,37 .38 1064 927,5 327.9 -38.7 
63.50 3,21 0.29 0, II 3.61 .36 .37 1069 928.1 326.8 -39.3 
64,00 3.40 0.29 U.ll 3.80 .34 .35 1079 928.6 325.7 _itO.O 
;j 64.50 3.28 0.29 0,11 :3,68 .36 .36 1070 929.1 324.7 ~40.7 
65.00 3.17 0.29 U.ll 3.56 .37 .38 1061 929.7 323.6 -41.4 
6!:l.50 3.01 0,29 0.11 3.41 ,39 .39 1050 930.2 322.5 -42.0 
66,00 2.89 0.28 D.ll 3.29 .41 .41 1039 930.7 321.4 -42.7 
66.50 2.86 0.28 0.11 3.26 842 .41 ~'DM) 931.2 320.3 -43.5 
61.00 2.73 0.28 0.11 3.12 .43 .43 If)~4 931.7 319.2 -44.2 
67.50 2.68 O.oW 0,11 3.07 .44 .44 1018 932.2 318.1 -44.9 
68.00 2.70 0.£8 0.11 3.08 .44 .44 1017 932.7 317.0 -45.7 
61:1.50 (..67 o.n O.lU 3.05 .45 .44 1013 933.2 315.9 -46.5 
69,00 2.63 0.27 0.10 3.00 .45 .45 1008 933.7 314.8 -4703 
69.50 2.59 0.27 0.10 2.95 .46 .45 1003 934,2 313,6 -48.1 
70.00 2.53 0.26 OelO 2.89 .47 .46 996 934.6 312.5 -48,9 
70,50 2.47 Ot'26 0.10 2.83 ,48 .47 989 9315.1 311.4 -49.8 
71.00 Z.62 0.26 0.10 2.97 .46 .45 999 935.5 310.2 -50.7 
71.50 2.82 0.25 0.09 3.11 .'t3 .42 1013 935.9 309.0 -51.7 
n.Oo 2.89 0.25 0.09 3.24 .42 .41 1016 936.3 307.9 -52.6 
U"50 2.85 0.25 0.09 3.18 .43 .42 1011 936.7 306.7 .53,6 
7';!.00 2.82 0.24 0 0 09 3.16. .43 .42 1009 937.1 30!:i.4 -54.7 
7';.50 2.82 0.24 0.09 3.15 .43 .4,2 1005 937.5 304.2 -55.7 
74.00 2,87 0.23 D.Uti 3.19 .43 • 4~ 1005 937.8 303 •. 0 -56.8 '1 
74.50 2.96 0,22 0.08 3.27 .42 .40 1010 938.2 301.7 -58.0 j 75.00 2.87 0.22 U.08 3.16 .43 .42 1000 938.5 300.4 -59.2 
75.50 2.86 .0,21 U.08 3.15 .43 a42 996 93lJ.8 299.1 -60.4 
76.00 2.88 0.20 0.07 3.16 .43 .41 996 939.1 297.7 -61.7 'lI 1 
76.50 3.05 0.20 0.07 ' 3.32 • 41 .39 1009 939.4 29603 -63.0 • 
7/.00 2.97 0.19 0.07 3.23 .42 ."to 1001 939.7 294.9 -64.3 .. i'~ 
77.50 2.88 0.18 U.07 3.13 .43 .41 992 939.9 293.4 -65.7 i 
78.00 2.85 0.17 0.06 3,09 .43 .41 987 940.1 291.9 -67,2 
, 
78.50 2.85 0.17 U.06 3.08 .43 .41 985 940.4 290.3 -68.7 
79.00 2.88 0.16 0.06 3.09 .43 _,41 987 940.6 288.6 -70.2 
271 
'j 
'J.'1l.ble 3 (cont.} 
1964 4A (Echo 2) 
MJD _106 P 106 P l06i> _106 P log Pe log Ps T z a 1T- a 0 0 -0 s t a 1T 1T 0 (OK) (km) (deg) (deg) 
40079,50 2.91 0.15 0.06 3.11 .17.42 -17.40 988 940.7 286.9 .. 71,8 
80,00 2,92 Q,14 0,05 3,11 .42 .40 989 940.9 285,0 -73.4 
80.50 2.92 (l.U 0,05 3,10 .42 .39 987 941.0 283,0 -75,0 
81.00 2.94 0.11 0,05 3.11 .41 ,39 987 941.2 280,9 -76.7 
81.50 3.08. Q.IO 0.05 3.23 .39 .37 997 941,3 278.5 -78,4 
82,00 3.57 ~.09 0.05 3.71 .34 .31 1030 941.4 276.0 -80,2 
82.50 3.H4 ~.O8 0,04 3.97 .31 ,29 1043 941,4 273,1 -81.9 
83.00 4.20. ~.07 0,04 4.31 ,28 .25 1064 941.5 269,8 -83,7 
83,50 4.27 9. 0 6 0,04 4.37 .27 .24 1066 941,5 266,0 -85,5 
84 •. 00 4.17 0.05 0,04 4.25 ,28 .25 1058 941.5 261,4 -87.3 
84,50 4.25 0.04 0.03 4,33 ,27 .24 1063 941,5 255.9 •. tl9.0 
85,00 4,31 0,03 0.03 4.36 .27 ,24 1062 941.5 249,0 -90,6 
8!),50 3.80 0.01 0,03 3.85 .32 ,30 1028 941.5 240.3 -n.o 
8b.OO 3.66 9. 00 0,03 3.69 .34 .31 1022 941.4 229,1 -93.2 
86.50 3.62 9. 00 0.03 3.65 .33 .31 1024 941,4 212.4 -9'tel 
8'1.00 3.57 9. 00 0.02 3.60 ,34 .31 1022 941,3 196.2 -94.3 
87,50 3.44 0.00 0,02 3.47 ,35 ,3~ 1015 941.2 179.9 -93.11 
88.00 3.36 0.00 0,02 .3.38 .36 .33 1011 941,0 165,5 ~91.~ij 
88,50 3.28 0.00 0.02 3.30 ,36 .34 1007 940.9 153.7 -9L.3 
89.00 3.18 0,00 0.02 3.20 .38 .36 1000 940.7 144~!> -89.6 
89,50 3,ll 0.00 0,01 3,12 ,39 .37 995 940,6 137.2 -87.6 
90,00 3.07 0.00 0,01 3,08 ,39 ,37 993 940.4 131.3 -85.5 
90,50 3.08 9,00 0.01 3.09 .39 .37 995 940.2 126.6 -83.3 
91,00 3,07 9. 00 0,01 3.07 .40 .38 993 939.9 122.5 .!H,1 
91.~0 3,11 0.00 0,01 3,12 .39 ,37 997 939,7 119.1 -'78.8 
92,00 3,82 0.00 0.00 3,,83 ,3D ,28 1051 939.4 116.1 -76.6 
9l.50 3,68 0.00 0.00 3.68 .32 .30 1041 939,2 113.4 -74.3 
93.00 3,16 0.00 0.00 3,16 .39 ,:n 100b 938.9 111 ~O -72.1 
93,.50 3.04 0.00 U.OO 3 .. 04 .40 ,38 1000 938.6 108.8 -69.8 
94.00 2,95 0.00 U.OO 2.94 .41 ,40 993 938.2 106.8 -67.6 
94.50 2,95 0,00 .0,01 l.95 ,41 .40 995 937,9 104,8 -65.4 
9!l,OO 2,95 0,00 -0.01 2.94 .41 ,40 996 937.6 103.0 -63.3 
9,,50 2,87 0.00 .0.01 2.86 ,43 .41 990 937.2 101.3 -61.2 
96.00 2,Il3 0,00 .0,01 2.62 .. 43 .42 988 936.8 99.7 
-'9.1 
I 96.!>O 2.84 0,00 _0,01 2.83 ,43 .42 991 936.5 98.2 -57.0 91,00 2,89 0.00 .0,02 2.87 .42 .41 997 936.1 96~7 -55.U 
I 97,50 2,88 0,00 -0.02 2.86 .42 .41 998 935.7 95.2 -53.0 911.00 2,95 0,00 _0.02 2.93 .41 .40 1005 935.2 93.8 -~l.l 98,50 3.12 0,00 -0,02 3.11 .38 ,37 1022 934.8 92.5 -49.2 
! 99.00 3,39 0,00 .0.02 3.37 .34 .34 1042 934.4 91.l .47.4 99,50 3,90 0.00 -0,02 3,88 .28 .27 1076 933.9 89.S -45.6 I 40100,00 4,41 0,00 .0.02 4,39 ,22 ,21 1105 933,5 88.5 -43.8 
! 00.50 3.97 0,00 .0.02 3.95 .27 .26 1082 933.0 87.3 -42.1 
I 01,00 3.95 0.00 .0,02 3.93 ,27 .26 1083 932.5 86.1 .40.lt 
% 
I 01.50 4.02 _ p.OO .0,03 3.99 .26 .L5 1087 932.1 84.9 -38.8 iir Ol.OO 4,22 0.00 _0,03 4.19 .23 .22 1100 93.1.6 83.7 -37.2 ~ 02,50 4.54 b.oo .. 0.03 4.51 .19 .19 1118 931.1 82.5 .35.7 
~ 03.00 4,50 0.00 .0,03 4,46 .19 .19 1118 930.6 81.3 -34,1 I 03,50 4.51 b.OO -0.03 4.48 .18 .18 1122 930.1 80.2 -32,7 , 04,00 4.59 0.00 -0,03 4.56 ,17 ,17 1126 929.6 79.0 -31,2 
I 04,50 4.50 0.00 -0,03 4.47 ,17 ,18 1123 929.1 'f7.9 .29.9 05,00 4.50 0,00 .. 0,04 4.46 ,17 .17 1124 928.5 76.8 .28.5 
~ 05.50 4,86 p.OO _0.04 4,83 ,13 ,14 1140 9~8.0 75.7 •• n.2 i Ob,OO 5,15 0.00 .0,04 5.11 ,10 .11 1153 927,5 74.6 .. 25,9 Ob,50 6,05 0.00 -0,04 . 6,01 .03 .04 1184 927.0 73.5 -24,6 
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I Table 3 (cont.) 
1964 4A (Echo 2) 
MJD _10
6 P 106 P 106 1'> _106 P log p log Ps T1T Z 0. 1T-o.0 6 11' - 60 s t a e (OK) (km) (deg) (deg) / 
40109.50 5.88 0.00 -0.05 5.83 -17.01 -17.03 UBI 923
.9 67.1 -17.6 
10.00 5. S'7 -0.01 -0,05 5.81 .01 .03 1180 923.3 66.1
 -16.5 
lU,50 6,30 -0.02 .. 0.05 6 •. 23 -16.98 .00 1193 922.8 
65.1 -15.5 
11.00 6.87 -0.03 -0.05 6.79 .94 -16.96 1209 922.3
 64.0 -14.4 
11.50 7.38 -0.04 -0.05 7.30 .89 .92 1225 921.8
 63.0 -13.4 
12.00 8.16 -0.04 -0.05 8.07 .84 .87 1249 921.3
 62.0 -12.4 
12.50 8.82 -0.04 -0.05 a.72 .79 .83 1266 920.8
 60.9 -11.4 
13.00 6.40 -0.05 -U.06 8.30 .al .85 1256 920.3 
59.9 -10.4 
13.50 7.81 -0.05 -0.06 '(.70 .84 .88 1240 919.9 58
.9 -9.4 
14.00 7.~1 -0.05 -0.06 7.40 .86 .90 1230 919.4
 57.a -8.4 f' 
14.50 7.34 -0,05 -U.06 7.23 .87 .91 1224 918,9 56.8
 -7.4 
1~.00 1.43 -0.05 _0.06 7.32 .87 .91 1224 918.5 
55.8 -6.4 
15.50 6.88 -0.05 .U.06 6 8 77 .91 .95 1203 918
.Cl 54.8 -5.4 
Ib,OO 6.35 -0.04 .. 0,06 6.24 .95 -17.00 1183 917.6 53
.8 -4.5 
16.50 5,14 -0.04 QO.06 5.63 .. 17.00 .04 1161 917.1 52.7 -3
.5 
11 .00 5.75 -0.04 -U.06 5.65 .00 .04 1158 
916.7 51.7 -2.5 
t7.50 5.83 -0,03 .. 0 006 5.73 .00 .04 1158 916
.3 50.7 -1.5 
tH.Oe 6.22 -0.03 ... 0.06 6.12 -16.97 .01 1169 9150Q 49.7 
.. 1.0 
Itl.~O 6.55 -0,,02 -0 006 6.47 .94 -16.99 1181 915.'5
 48.8 ... 0 0 5 
19.00 6.01 -0.02 -0.06 5.92 .97 -17.03 1162 
915.1 4'7.8 0.1 
19.50 5.73 -0,,01 -0.U6 5.66 -17.00 .05 U50 914.8 
46.9 O.b 
20.00 ?18 -0.01 -0.06 5.71 .. 16.99 .04 1151 914.4 
45.9 1.1 
20.50 '.!:!5 0.00 -0.06 5.78 .98 .03 1156 914.1
 45.0 1.6 
21.00 5.98 O.UO ... 0.06 5,92 .96 .02 1160 913.7
 44.0 2.1 
210!i0 6.08 0.01 ... 0.07 6.03 .95 ,01 1163 
913.4 43.1 Z.6 
22.00 6.29 0.01 -0.07 6.24 .93 .. 16.99 1171 913.1 
42.1 3.1 
22. ?O 6.24 0.02 -U.07 6.20 .93 .99 1171 912
.8 41.2 3.6 
23.00 6.29 0.02 -0.07 6.25 .93 .99 1166 91
2.5 40.2 4.1 
2~ .. 50 6.18 0.03 .. 0.07 6.15 .95 -17.01 1l~7 91
2.2 39.2 4.6 
24.00 5.90 0,03 -U.07 5.B6 .97 .03 1148 912.0
 38.3 5.2 
24.50 6.01 0.U3 -0.07 5.97 .95 .01 1153 9
11.7 37.3 5,7 
25.00 6.L8 0.02 -U.07 6.13 .93 ,DO 1160 9n.5 
36.4 6.3 
25.50 6.44 0.02 -0.07 6.39 .90 -16.97 1170 
911.3 35.4 6.9 
26.00 6,83 0.02 -U.07 6.78 .88 .94 118
1 911.1 34.4 7.5 
26,50 7.16 0.02 -0.07 7.ll .86 .92 1188 910
.9 33.4 B.2 
2".00 7.47 OeO~ -0.07 7.42 .84 .. 90 1195 910.7 32
.4 B.8 
27.~0 7.74 0.01 _0.07 7.70 .82 .89 1202 910.
5 31.5 9., 
2B.OO 7.99 0.03 _U.07 7.'15 .80 .87 1209 910.4 
30.5 10.2 
2!:!. ~O 8.19 0.04 _0.07 8.15 .79 .86 1211 910.2 
29.5 11.0 
2':1.00 B.39 0.04 .. 0.07 !l.36 .78 .8; 1212 910.1 
2!:l.5 11.8 
29.50 !:!.bO 0.05 -U.07 d.S8 .78 .85 1213 9
10.0 27.5 12.6 
30.00 8.96 0.U5 -U.U7 8.95 .76 .83 122
0 909.8 26.5 13.4 
30 9 50 9.43 0.U6 -0.07 9.42 .74 .81 122
8 909.7 25.4 14.3 
31.00 9.28 0.06 -0.07 9.27 .75 .82 1221 
909,7 24.4 ),,5.2 : .Vt 
31.50 9.76 0.07 -U.07 C).76 .72 .80 1232 909.6 
23.4 16.1 t 
32,00 10,08 O.OB -0.07 10.09 .71 .78 1235 9().9.5 22
.4 n.a 
32.50 8,67 0.08 -0.07 8.68 .78 .86 120
1 909.5 21.3 18.U 
33.00 8.08 0.06 -0.01 8.10 .83 .90 1180 
909.4 20.3 19!0 
33.50 1.78 0.U9 -0.07 7.80 .86 .92 116
7 909.4 19.2 .:!O.O 
34.00 7.31 0.10 -0.0-, 7.34 .88 .95 1154 
909.4 18.2 2l.1 
34.50 6.54 0.10 -U.07 6.58 .93 -17.00 113
1 909.3 17.1 22.l 
35.00 6,82 0.11 -0.07 6.85 .92 -16.99 1135 
909.3 16.0 23.3 
35.50 7.44 0.12 -0.07 7.49 .88 .95 115
0 909.3 15.0 24.4 1 
36.00 7.;3 0.12 -0.07 7.58 .87 .95 1152 90
9.4 13.9 25.5 ~ 
36.~O 7.65 0.13 -0.0-, . 7.70 .81 .94 1153 
909.4 12.8 26.7 I 
37.00 8.~1 0.14 -0.07 8.57 .82 .90 1171 
909.4 1107 27.9 
37.50 1:1.58 0.14 -0.07 8.65 .83 .90 1169 
909.4 10.6 29.1 J 
38.00 "it 31 0.15 -0,07 7.39 .90 .97 1133 909.5
 9.5 30.3 • 
.(~ 
38.50 b.57 0.15 _0,07 6.66 .95 .. 17.02 1109 909.5 
1l.4 31.5 
39.00 6.86 0.16 ,..0.U7 6.95 .94 .Ul 111.2 909.6
 7.3 32.7 
273 
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11 Table \l (cont.) 
" ii 
II 




-106 P 106 P 106i> _lOG p MJD log Pe log Ps T z 
a. 11"-0.0 6 -6 
Ii s t a 1T 
1T 0 
,I (OK) (Jan) (deg) (deg
) 
, I' Ii 40161.75 21.46 0.14 .0.05 21.55 _16.56 -16.61 1250 914.5 316.8 !I 
68.9 
4 
iI .. ' 6~.OO 23.25 0.14 .0.05 23.34 .53 .58 1265 914.5 
316.8 61.9 
P 62.25 1!).46 0.14 .0.05 15.55 .11 .76 1176 '914.5 31
6.8 66.9 
)1 62.50 15.09 0.14 .0.05 15.18 .72 .77 1172 914.5 H6.7 66.0 
H 62.75 11.66 0.13 .0.05 11.74 .83 .87 1117 91
4.5 316.6 6S.0 
i: 63.00 9.70 0.13 .0.05 9.78 .91 .95 1074 914.5 316.5 
64.1 
'I 
11 63.25 12.19 0.13 .0.05
 12.26 .82 .86 1126 914.5 316.4 63.2 
I, 6:!.50 9.39 0.12 .0.05 9.47 .93 .97 1067 91
4.5 316.2 62.4 
I' 
11 63.75 H.24 0.12 .0.05 8.31 .99 ·17.03 
1036 914.!i 316.0 61.5 
n 
Ii 64.00 7.90 0.12 .0.05 7.97 .17.01 .05 1026 
914.6 315.8 60.7 
64.25 7.23 O.ll .0.05 7.30 .05 .08 100
5 914.6 315.6 60.0 .t 
64.50 5.82 0.11 .0.05 5.87 .14 .18 
947 914.6 315.4 5<;.3 
64.75 8.35 0.11 .0.05 8.40 ... 10.99 .03 10:38 
914.6 315.1 58.6 
6!).OO 9.47 0.10 .0.05 9.53 .94 -16.98 1068 914.6 314.8 
58.0 
6!).25 8.62 0.U9 _0.05 8.66 .98 ·17.02 1047 914.5 314.5 
57.5 
65.50 6.94 0.09 _0.05 6.98 .17.07 .11 996 91
4.5 314.2 57.0 
6=>.'75 6.33 0.08 _U.05 6.37 .11 .15 972
 914.5 313.8 56.6 
66,00 ~.5b 0,08 .U.05 5.59 .17 .21 938 914.5 
313.4 '6.2 
66.25 5.11 0.U8 _U.05 5.14 .ll .25 916 914.5
 313.1 55.9 
66.50 4.66 0.U8 _U.05 4.69 .25 .l9 692 
914.5 312.7 !:l5.7 
66.75 4.B7 0.U7 _U.05 4.69 .24 .27 9
02 914.5 312.2 55.6 .~ 
67.00 7.46 O. U7 -U.OS 7.49 .06 .09 1009 91
4.5 311.8 55.5 
6t.25 7.67 o.tn _U.O;' 7.69 .05 .09 1011 914
.4 311.3 55.5 
67.50 8.04 0.06 _0.05 8.06 .03 ,07 
1020 914.4 310.8 55.6 
" i 
67. 'f5 7.68 0.06 .U.05 7.'70 .05 .09 1009 
914.4 310.3 ~5.7 
68,00 6.83 0.06 _0.05 6.85 .10 .13 983 
914.4 309.8 56.0 
40168.50 7.52. 0.U6 _0.04 7.53 _17.06 ·17.09 
1004 914.3 308.7 56.7 
69,00 7.6':1 0.05 _U.04 7.66 .06 ,10 
1002 914.3 30".5 !:i7 .Il 
69.50 7.70 0.05 _0,04 7.70 .06 .10 9
98 914.2 306.l ~Y.l 
70,00 7.54 0.04 _0.04 7.55 ,07 .10 991 
914,1 304.fl 60.8 
70~50 '.34 0.04 .0.04 7.34 .08 .11 982 
914.1 303.3 62.8 
71,00 6.81 0.U3 .0.04 6.86 .11 .14 959 
914.0 301.6 ~5.2 
71.50 6.::'9 0,U3 _U.04 6.58 .12 .16 94
5 913.9 299.7 67.8 
72.00 6.41 0.02 _U.04 6.39 .1l .16 939 
913.8 297.6 70. Il 
71..50 6.10 O.Ol _0.U4 6.08 .13 .16 92
8 913.7 295.2 74.0 
73.00 ::'_95 0.U1 .0.04 5.93 .13 .16 92
2 913.6 292.4 77.5 
1'3.50 6.07 0.01 _0.03 6.04 .11 .15 925 913
.5 289.0 81.2 
74.00 6.14 O.UO .U.03 6.10 .10 .14 925 
913.4 284.7 85.1 
74.50 6.2.7 0.00 _0.03 6.24 .08 .12 93
2 913.2 278.8 89.1 
75.00 6 • .38 .0.01 .0.03 6.34 .07 .10 93
6 913.1 270.1 93.1 
7::',50 6.37 -O.Ul .0.03 6,33 .07 .10 935 
913.0 256.1 96.9 
:, 
, 
76.00 6.42 -0.02 .O.U3 6.37 .06 .09 938 
912.8 231.9 99.6 
76.50 6.78 -0.~J2 _0.03 6.73 .04 .08 94
7 912.7 197.9 10 0.1 
4017'f.OO 'f .43 -0.U2 _U.03 7.38 .17.02 ·17.06 
960 9~2.5 169.4 91.9 
17.25 7.80 -0.U3 -0.03 7.74 -16.99 .03 
980 912. 4 159.7 96.1 
Tr.50 H.l9 -0.U3 _U.03 B .13 .97 .01 9
96 912. 4 152.4 94.0 
77.15 8,77 .0.U3 _U.02 8.71 .95 -16.98 10
14 912.3 146.7 91.8 
[ 78.00 9.78 •. 0. U4 _U.02 9.72 .91 "95 
1039 912.2 142.2 89.5 
Ii 7~.25 9.27 -0.U4 _U.02 9.21 .95 .98 1020 912.1 138.5 87.0 
L 78.~O 6.82 -0.04 _U.02 6.75 -17.09 ·17013 936 
912.0 135.4 84.5 
" :,' , , 
,fi 
I' 40179.00 6.33 .0.04 _U.02 6.27 .17.10 ·17.14 936 911.9 130.5 79.4 
;.; 
, 79.50 5.71 ~O.U4 _0.02' 5.65 .16 .19 








p 80.50 "1.58 -0.U5 _0,02 7.51 .0
5 .10 1002 911.3 UW.8 63.5 ~ 
81.00 7.98 .0.U5 _U.02 7.91 .05 .09 10
19 911.t 118.3 58.2 
Ji, 81.50 6.89 .0.U5 .0.02 6.82 .11 .16 99
4 910.9 116.1 52.9 , 
82.00 6.57 .0.U5 _0.02 6.50 .14 .19 991 
910.7 114.1 47.7 ", ! 
J ! 
Z75 f . 









Ta.ble 3 (cont.) 
1964 4A (Ecbo 2) ~ 
_106 P 6 • lo6 p -106i> log Pe log Ps T,.. 
u. 5 ,.. - °0 
.. 
MJD 10 P s 
z -a. 
t n 1T 
0 
(OK) (Ian) (deg) (deg) 
I 
i 
_0.02 4018,,5;0 6,19 -0,05, 6.12 -17.18 -17.22 986 910,5 
112,1 42.1 
83,0:0 !).91 .. 0~05 _0,02 5.85 .20 .25 985 910,3 110.3 31
.1 
83.S;0 6.h .. 0.04 ';0.02 6.05 .19 .24 10
03 910,1 108.5 32.9 
84.QO 6.40 -0.04 .i.0.0, b.34 .18 .23 1022 909,9 10
6.8 28.2 
84.50 1.06 .. 0,,04 _0,01 7.00 .13 ,19 10
52 909,6 105.1 23.8 
85,00 6.82 -0:.04 _0.01 6,11 ,14 .20 1055 9
09. 4 103,4 19.5 
85,50 6.89 .. 0:.04 _0,01 6.84 .13 ,19 1066 909.1
 101,8 15.5 
86.0(' 7.01 -01·U4 _0,01 b.96 .12 .19 101'7 908.9 
100.2 1l.7 " 
86.50 7.19 -01.04 _0.01 1.15 
.10 .11 1090 908.7 98.1 8.2 
81,00 7,22 -0" 03 _0,01 1,17 ,09 .lb 1101 90
8,4 97,1 4.9 
87.!)0 7.16 -0.03 _0.01 7.12 .08 .16 1105 908,1 95.6
 2,0 
88,00 " ,08 -0.03 _0.01 7.04 ,09 .16 1107 907,9 
94.2 -0,8 
811,50 6.85 -0,03 _0.01 6,81 ,10 ,11 1107 9
07.6 92.7 .. 3.2 
89.00 6.84 -0,02 _0,01 6,80 .09 .11 llll 907.3
 91.3 -5.3 
89,50 6.67 -0.02 _0,01 6.64 .10 .18 U09 
907,1 89.9 -7.1 
90.00 6.~8 -v .. 02 _0.01 b.55 ,12 .19 ll04 906.
8 88.6 -B.6 
90.50 6.59 -0.02 _0.01 6.57 .12 .20 1105 9
06.5 87.3 -9.9 
91.00 6.86 -0.02 .. 0,01 6.83 .09 .17 11
19 906.2 86.1 -lO.S 
91.50 ·r .18 -0.02 _0.01 7.15 .04 .13 ll37 
905.9 85.0 -11.5 
92.00 7.61 .. 0,02 _0,01 1.58 .01 .10 1149 905.6
 83.9 -11.9 
92.50 8. '5 -0.U2 0.00 8.12 -16.94 .03 1
171 905,3 82.8 _12.1 
93.00 ij. "9 -0,02 0.00 8.1b .92 .01 11
88 905.0 81.8 -12.0 
93.50 8.48 -0.02 0.00 8,46 .91 .00 11
92 904.6 eO.8 -11,7 
94.00 a.tl6 -0.02 0.00 8.84 .87 -It)~97 1206 904.3
 79.9 -11,2 
94.!>0 9,05 -O.Ul 0.00 9.03 .85 .95 12
13 904.0 79.0 -10.5 
95,00 tI.31 -0.01 0.00 8.29 ,89 .99 1199 9
03. 7 78.2 -9.1 
9~.!i0 9.14 -0.01 0.00 9.13 ,84 .94 1219 903.3
 17.4 -8.B 
96,00 a. ·'8 -0.01 0.00 8,77 .85 .96 1213
 903. 0 76.5 -7.9 
96,50 6.65 -0.01 0.00 6,64 .. 99 -17.10 1159 
902,6 "75.7 -6.9 
9'.00 6.H -0.01 0,00 6,30 -17.03 .13 
1144 902.3 74.9 -5.9 
err. 50 5.96 -O.Ul U,OO 5,96 .08 .19 1125 901.9 
73.8 -6., 
9!!,OO !>,!!!i -O.Ul 0.00 5.85 .oe ,19 11
24 q01.6 72.8 -6.1 
9t1.50 6.41 O.UO 0.00 6.41 ,03 .14 
1145 901.2 11,8 -5.8 
99.00 6.61 0.00 0,01 6,61 .01 .12 
1152 900.8 70.9 -5.4 
99,50 6.61 0.00 0.01 6.62 .02 .13 
1150 900.4 69,9 -5 .. 1 
40200,00 6,tl4 0.00 U.Ol 6.84 -16.99 .11 116
1 900.1 69.0 -4.7 
00.50 6.95 0.00 0,01 6,96 .96 .08 1171 
899.7 68.0 -4.3 
01.00 7,05. O.Ul U.Ol 7.06 .96 .08 1173 89
9.3 67.1 -3.~ 
01,50 7.36 O.Ul U,Ol 1.38 .95 .07 1179
 898.9 66.1 -3.5 
02.00 '1.36 O.Ul U.Ol 7.38 .94 .06 
1182 898.5 65,2 -3.1 
Oil.50 7. '10 O,Ul 0.01 7.72 .92 ,04 1191
 898,1 64,2 -l.6 
03.00 6.95 0.01 0,01 6,97 .97 ,09 ll
70 897,7 63,3 -2.2 
03.~0 b.!)l 0.01 0.02 6.53 -17.00 .12 1158 897.3 b2.4 
-1.7 
04.00 6.21 0.00 0.02 6.23 ,02 .15 11
49 896.9 61.4 -1.2 
04.~U 6.16 ,O.UO 0.02 6,,18 .03 .15 
1147 896.4 60.5 -0.7 
O~~OO 6,16 0.00 0.02 6,18 .03 .16 114
6 896.0 59.6 -0.2 
0!).50 6.13 0.00 0.02 6,16 .02 .15 1149 895.6 
58.6 0.3 
06.00 6.20 O.UO U.02 6.22 .01 .14 1155
 895,2 57.1 0.8 
06.~0 6.35 0.00 0.02 6,38 -16.99 .12 11
61 894.7 56.8 1.4 
07.00 6.29 0.00 U.03 6.32 .99 .13 1
159 894.3 55.8 1.9 
0' •. ~O 6.34 0.00 0,03 6,37 -17.00 .13 1157 
893,9 54.9 2.4 
Oti.OO 6.44 O.UO 0.03 6.47 ,00 .13 1157 89
3.4 54.0 3.0 
08.50 b.98 O.llO U.03 7.02 -111.95 .09 1175 8
93.0 53.0 3,S 
09.00 1.43 0.00 0.03 7.46 .91 .05 11
91 892.5 52.1 4.1 
09.50 7.62 O.UO 0.03 ' 7.65 .89 .03 1200
 892.1 51.2 4.6 
10.00 1.53 0.00 U.04 '1.57 .89 .04 1199 8
91.6 50.2 5.2 
10.50 7.60 0.00 0.04 7.63 .89 .04 1199
 891.2 49,3 5.8 
11.00 7.68 -0.01 0.04 7,71 ,88 .03 1200 890.7 
48.4 6.3 " 
276 
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Table 3 (cont.) 
:~ 19644A (Echo 2) 
It 
i : I MJD _106 i> lO6 i> 106 P -106i> log Pe log Ps T z a. 1T-a.0 6 1T - 60 
d s 
t a 1T (OK) (1011) (deg) (deg) 
, 40211.20 7.!:l6 -O.Ul 0,04 7.59 -16.89 "17.04 1198 890.6 
4a.0 6.6 
11.40 ti.01 -0.01 0.04 8.04 ,85 ,DO 1213 890.4 47.6 1J.
8 
11.60 6.~9 -0.01 0.04 8.62 .81 -16.97 1228 890.
2 47.3 7.0 
11.80 9.17 -0.01 0.04 9.20 .78 .94 1241 
890,0 46.9 7.3 
12.UO 10.31:1 -0.01 0.04 10.42 .72 .88 1265 889.8 46.
5 7.5 
12.20 10.1:14 -O.Ul 0.04 10.87 .69 ,65 1276 889
.7 46.2 7.8 
1,.40 9.1:19 -O.Ul 0.04 9.92 .73 .89 1261 889.5 
45.8 8.0 
12.60 9.tl4 -0,01 0.04 9.87 .74 .90 1255 889.3 
45.4 8.2 
I 12.80 9.15 -0.01 0.04 9.18 .75 .94 1242 889
.1 45.0 b.5 
/r-----! 13.00 t:l.97 -0.01 0.04 9.00 .78 .94 
1239 888.q 44.7 8.7 
40213.!:JO ti.97 -0.01 C).04 9.00 ... 16,78 .. 16.94 1239 Bab.5 43.7 9
.3 
14.00 1:1.79 -0.02 0.05 8.82 .78 .95 1238 8
88,0 42.8 9.9 
\4.50 1:1.94 -0.02 0.05 8.97 .78 .95 1238 8
87.6 41.9 10.6 
1~.00 9.53 -0.02 0.05 9.56 ,75 .92 1251 887.1 
41.0 11,2 
l!:>e!>O 10.48 -0.02 0.05 10.50 .70 .87 ),272 886.7 40.0 
11.9 
16.00 10.02 -0.U2 0.05 10.05 .72 .89 1262 8
86,2 39.1 12,5 
lb. ~O 9.72 -C.U:; 0.05 9.74 ,74 .91 12~1 B85.8 38.2 
13.2 
17.00 'it 71 -0.U3 0.05 9.73 .15 .51 1250 8B5.3
 37.3 13,8 
11.00 9.71 -0,U3 U,05 9,73 .73 .50 1255 
884,Q 36.4 14,5 
,- 18.00 9 4 68 -0.U3 0,05 9.70 .73 ,50 1254 
8B4.4 35.5 15.2 
, 11:1.50 9.69 -0.U3 U,05 9.71 ,74 ,:'1 12!>2 884.0
 34.5 15.9 
19.00 9.89 -0,U4 0.05 9.91 ,73 .50 1256 B83.5 
33.6 16.6 
19.50 9.86 -0.U4 0.06 9.88 .73 .51 12
53 883.1 32.7 17 .3 
-
2U.OO 90 67 -0.U4 0,06 9.69 .74 ,52 1248
 882.6 31.8 18.1 





21,00 9,36 -0,U4 0.06 9,38 .76 ,55 1238 8
81.8 30.0 19.5 
I " 21.50 9,16 -0.U4 0.06 9.17 
.78 .56 1232 B81.3 29.1 20.3 
2".00 B.B7 -O.Us 0.06 8,88 .79 ,57 1226 880
.Q 28.2 21.1 
U.!:>O t:!.36 -0. US 1).06 8,37 .81 .60 1215 880.5 2
7.3 21.8 j 
2:.1,00 , • 9 1 -0.05 0.06 7.98 .84 .63 1202
 880.0 26.4 22.6 
j 
23.50 7.68 -0.U5 O.U6 7.69 .86 .66 1192
 819.6 25.5 23.4 1 
24.00 ( .62 -0.U6 0.06 7.62 .87 .67 11B7 879,2 
24.6 24.2 , 
24.~0 7.74 -0.06 0,06 7.74 .87 .67 1187 87
8.8 23.7 24.9 I 
2!:1.0Q 7.1:16 -0.U6 U.06 7.81 .86 .67 llg() 878.4 22.
8 25.7 1 
2!>.!:>0 r. t:!6 -0.U6 U.O? 7,87 .86 .67 11B9 
87B.Q 21,9 26.5 
:1 
26.00 7.89 -D.U6 0.07 7.89 • 8. !:I .66 1192 
877,5 21.0 27.3 
26.::>0 7.88 -0.07 U.07 7.88 .85 .66 11
92 877.1 20.1 28.1 1 
27.00 8.02 -0.07 U.07 8.01 .84 .65 1193
 876.7 19.2 28.9 
27,!:>Q 8.30 -0.U7 U.07 8.29 .83 .64 1199 876.3 
18,4 29.7 I 28.UO tl.34 -O.Utl 0.07 8.33 .82 .63 1201 876.(1 17.5 30,~ 28,50 9.38 -0.08 U.07 9.37 .76 .57 1225 875.6 16,6 31.2 
29.00 9,94 -0.U8 0.07 9.93 .72 .54 12
39 875.2 1!'.7 32.0 i' 
29 .• !)O 9,69 "O,U8 0,07 9.68 .74 ,55 1232 874.8 1
4.8 32.7 i 30.00 9.~9 -O,U9 0,07 9.58 ,74 .56 1228 874,4 13,9 33.5 
30.1;)0 9,03 -0.09 0.07 9.02 .77 .59 1214 874.1 13.
0 34,2 j 
31.00 8 .• 32 -0.09 0.07 8.30 .82 ,64 1195 8
13.7 12.1 34,9 
31.50 1l,20 -0.10 (J,07 8.18 ,82 .65 1190 873.3 1
1.2 35.5 
32.00 8.09 ~0.10 0.07 8.07 .84 .66 1184 
873.0 10.3 36.2 
~ 
3i.50 7.89 -0.10 U.07 7.8b .85 ,68 1176 87
2.6 9.4 36.7 
33.00 7.69 -0,10 U.08 7.6"7 .86 .69 1170
 872.3 8.5 37.3 1 j 
33.50 7.61 -0.10 0.08 7,58 .87 .70 1166
 872.0 7.6 37.8 j 
34.00 7.':17 -0.10 0.08 7.54 .88 .72 Ubl 8n.b 
6,1 38.3 , ~ 
34.50 1.':>4 -O.ll U.08 7.52 .89 .13 1156 871.3 
5.7 313.7 1 
4023!>,OO ".71 -0.11 U.08 7.68 -16.8B -16.72 US8 871.0
 4,3 ~9.0 /f 
31;),25 7.~9 -0.11 (J.08 7.56 .89 .73 1l!;>6 870.8 4.3 39.0 
35.50 '. !:IS -0.11 U.08 7.52 .88 
;72 1l!:>7 870,7 3.8 39.0 , 
3!>.75 6.72 -0.11 U.08 8.69 .133 ,67 1182
 870.5 3.3 39.0 ~ 
36.00 1l,1:I!:> -0.11 U,08 8.82 ,82 .66 1184 870.4 





-~~~-....... --........ - ..... ---..,"""'...,..,-"*"".....,' .-~~"'.~"""""'"'=-"..~';A-;."'~".,.'"':.~ 
/1', , r~1~~-~;~C'-~~-~'~~7""""--~~"~M"" 
I 
':l:'!lt.'It.' .f' ;~~it!",A; ) 
1964 4A (Echo 2) 
MJD _106 P 106 P l06p _100 :P log: ?'3 lo,g r T z a. 'IT-(\.0 " • {j s t It S 1T :' 0 (DK) (lan) (deg) (d~g) 
40236.25 lI.tl2 .. 0.11 0.08 8.78 .. 16.82 -16.66 1184 870,2 2,3 39.0 
36,50 1f,95 .. 0,11 0.08 9.91 .81 .66 1186 870.1 1.8 39,0 
36,75 9,l4 .. O.ll 0.08 9,Zl .81 .65 1190 869,9 1.3 39.0 
37.00 tI.81 -0.11 o.oe 8.78 .R3 .67 1181 8b9.8 0,8 39,0 
37.25 If,b3 -0.11 0.08 8.59 ,84 ,68 1175 869,6 0,3 39.0 
37.!)0 tI.36 -0.11 0.06 9.33 .85 ,70 1168 8~9.5 359,8 39.0 
37.75 11,59 -O.l~ 0.07 8.5'S .84 .68 1173 869,3 359.3 39,0 
38,00 9,14 -0.11 0,07 9.10 .82 .66 1184 869.2 358,8 39.0 
38.2.5 9,61 .. 0,12 0.07 Q,.57 ,79 .64 1194 869,1 358.3 .!l9,O 
311.50 9.20 -0.12 0,07 9.16 .81 .65 1186 868.9 357.8 38.9 
r'"":( ~8.75 11.311 .. 0.l.2 0.07 8.34 .85 .70 1167 86a.8 357,3 38.9 
39.00 7.119 -0,12 0,07 7,85 .88 .73 1155 861l .. 7 356.8 38,,9 
39.;!S 7,IH .. 0.12 0.07 7.77 .69 .73 1152 86a.5 356.3 38.9 
39.50 8,;!2 -0.12 0~07 8,,17 ,87 .71 1160 868.4 355.8 38,9 
39. '5 11.95 -0.12 0.07 8.'10 .83 .68 1175 868~3 355.3 38 u 9 
ii 4U.00 7.91 -0,12 
0,07 7.86 ,89 .74 1150 R68,2 354,8 38.3 
Ii 40.;! 5 7,67 -0,12 0.07 7.63 .90 .75 11"'3 868,0 354.3 3&.8 
\ 40,!)0 7.20 .. 0,12 0,07 "l~15 ,94 .79 1129 867£9 353.8 'f.l.8 't 
:i 
';1 40.75 6.111 -0.12 o.en &.HI .97 .82 1115 867.8 353.3 ~8.8 
:! 41.00 b.~l -0.12 0,07 6.41:: ~99 8~5 1105 R67.7 352~8 38.7 
11 41.25 6.45 -0,12 0.,,07 6~40 .99 ,.85 llO3 e(.;7~6 3~l.3 30.7 t, 
.if 41,~0 6.31 -0.12 0.07 ~.26 -17.01 .87 1096 867.5 351.8 38.7 
'I 41.75 6.26 -0,12 0,07 6.21 .02 .88 1092 867.4 351.3 3B.6 
, ,~ 42.00 b.05 -0,12 0,07 hOO 0 0 3 .89 1085 867.2 350.8 36.6 
,1.1 
,~ 42.25 6.00 -O,~2 0.07 5.95 .04 .90 1082 867,1 350.3 38.5 42,50 ~.tn -0.12 0,07 5.82 .05 .92 107~ 867.0 349.8 38,5 :~ 42.75 ~.83 -0,12 0.07 5.78 .06 .93 1072 866.9 349,,3 36.4 
, 43,00 5. "(9 -0.12 0,07 5,74- ,07 .94 1069 8b6.8 348.8 38.4 
43,25 ~.~9 -0.12 0,07 5,54 ,09 .95 1061 866,7 348.3 38~3 
43.50 5,08 -0,12 0.07 5.03 .13 -17.00 1042 866.6 347.8 38.2 1 
43.7~ 4.97 -0.12 0.07 4.92 .14 .01 1030 866.5 347.3 3a.2 1 
44,00 5,18 -0,12 0.07 5.13 ,12 .00 1043 866.5 346.8 38.1 't 
44,25 5.72 -0.12 0.07 5.67 .OB -16.95 1062 866.4 346.3 3P.~c) 
44.~O ~.95 -0.12 0.07 5.90 .07 .94 1069 866.3 345.8 31.9 
44.75 6.01 -0.12 0.07 5.96 .06 ,93 1071 866,2 345,3 37.9 
45,00 6.0a .. 0.12 0.07 6.02 ,06 .92 1074 866.1 344.8 3" " 8 
45.Z5 6,31 -0,12 U~07 6,26 ,04 .92 1079 866,0 3 i14.3 37.7 
45.50 6.7e) ... 0,12 0.07 6 .. 65 ,02 .90 1087 865.9 343.8 37.6 
45.75 7,2.6 -0.12 0,07 7.21 -16,99 .86 1104 865.'1 343.3 37,,5 
46,00 8,96 -0.12 0 0 07 8. Q t ,89 .15 1146 865~8 342.8 37 Q 4 
46.25 8,56 -0.12 0.07 8.50 .91 .77 1138 865.'1 342.3 37.3 
46.50 7.99 -0.12 0.07 7,94 .94 .80 1125 865 0 7 341.8 37,2 
46.75 7,03 "0.12 0,07 6,98 .99 .85 1101 865.6 341.3 37.1 I 47,00 7.6~ .. 0.12 0.06 7~56 .96 ,82 1116 865~5 340.8 37~0 4-'.2.5 9.n -0.12 0.06 9,67 .85 ,71 1161 s65,,!' 340.3 36.9 
t 41,~0 8,36 -0.12 U.06 8.31 ,92 .79 U30 P,b5.'" ):39.8 36.7 47.'5 " .33 -0,12 0,06 7.28 .99 ,85 1103 865.3 339.3 36.(, 48,00 1.03 -0,12 0.06 6.98 -17,00 .87 1095 865.3 33f1.7 36.5 
48.25 6,66 -0.12 0,06 6,61 ,03 ,90 lOA2 865.2 338.2 36.4 
, 
, 
Itb, !)O 6.44 .. 0.12 U.06 6.39 .05 ,92 107> 865.2 337,7 3b • .:! j d 48."5 6,32. -0,12 0,06 6.26 ,06 .92 1072 865~1 337.2 36.l 
,J 49,00 6,27 -0.12 0,06 6.22 .06 .93 1070 865.1 336~7 36~(1 
49.25 6.55 -O,L2 U.06 6.50 .05 .92 10'75 865.n 336.2 35.8 
.l 49,!)0 6,35 -0.11 0.06 6.30 .07 .94 1065 865.0 335,7 35.7 49 .. 75 6,24 -0.11 0,06 . 6.19 .09 .97 1058 864.9 335.2 35.5 50.00 6,21 -0.11 0,06 6.15 ,09 ,97 1056 864.9 334,7 35.3 
50.25 6,02 -0,11 0,,06 5.97 .11 ,99 1049 864.8 334.2 35.2 j 50.50 ~.51 -O,ll 0,06 5.46 .15 -17.03 1030 86{~.8 333 .. 6 35.0 
50,75 5.49 -0.11 0.06 5.44 .15 ,04 1028 864.8 333.1 34.8 j 
51,00 5,47 
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" !I Tnblo 3 (cont.) 
'I 
~ 
1964 41\ (Echo 2) 
MJD ~l06 P lOG i> 10G1'l _106 P log Pe log Ps '1' z 0. 11"-c.t0 & -0 's t n 11" 11" 0 (UK) (I\m) (deg) (dog') 
40263.00 11.23 0.00 0.01 Uf,:!4 .. 17.18 -17.09 996 855.3 263.6 -20.9 
"' 63.!:>0 9.70 0.00 0.01 9. i 1 .24 .16 968 854.8 262.5 _22.8 
84.00 8, '72 0.00 U.Ol a.73 .29 .21 947 85't.2 261.2 -204,7 
84.50 9,42 0.00 0,01 9.43 .25 ~ 18 961 853.5 259.9 -26.6 
85,00 10.04 0,00 U.Ol 10,05 .22 .15 972 852.9 258.6 -26.6 
a,.!)O 11.81 0.00 0.01 11.82 .15 .07 1001 852.2 257.3 -30.5 
86.00 11,3, O,UO 0.01 H.36 .16 .09 993 851.5 255.9 -32.5 
40286.~O 10.99 0.00 0.01 11.00 -17,17 -11'.10 987 851.2 255,4 -33.3 
.-4 86.40 12.16 0.00 0.01 12.17 ,13 .06 1006 650.9 254.8 -34.1 r 
86.60 1.2.46 O,UO 0.01 12.47 .12 .05 1010 850.6 254.2 .. 34.9 
86.80 12.26 O.UO 0",01 12,27 .12 .05 1008 850.3 253.7 
-3'.7 
8 'f. 00 11.95 0.00 0.01 11.95 .13 .06 1003 85Q.0 253.1 -.:16.5 
87.20 11..38 0.00 0.61 11.39 .15 .06 994 849.7 252.5 • .37.3 
87,40 11.07 O,UO 0.01 11.08 .16 .09 989 849.4 251.9 ~38.1 
87.60 12.02- O,UO O.tH 12,0£ .12 ,06 1003 849.1 251.3 -38.9 
87.80 12,96 O,UO 0.01 12.97 .09 ,02 1017 848.8 250.8 .. 39.7 
86,00 B, r9 O.UI) OyOl 13,80 .05 -16.99 1028 948.5 250.2 -40.5 
96.20 12.!':l1 O.Ul) 0.01 12.51. .10 -17. Q,'} 1010 848.1 249.5 -41.3 
88.40 11.13!':l 0,00 0.00 11.85 .12 .06 1000 847.8 24B.9 _42.1 
813.60 11.lO O,uo U,OO 11.2() .14 .08 990 841.5 248,3 -42.9 
88.80 10.93 O,UO U,OO 10.94 .15 .09 985 847.1 2:47.7 -43.8 
89.00 10.67 O.UO 0.00 10.{)7 .16 .11 981 846,8 24"7.1 -44.6 
40289.~0 10.61 O.UO o~OO 10.61 -17.16 -17.10 980 84!5.9 245.4 -46,,£1 
90.00 10.60 o.uo 0.00 10.60 .15 ,10 980 845.0 243.8 .. 4!J.b 
9U.!>0 10. n 0,00 U.OO 10,70 .14 ,10 981 844.1 242 •. 0 -!iO.? 
91.00 10.93 O. '.'0 _0,01 10.93 .13 .08 985 843.1 240.2 ,..!l2,7 
(IOl91.2U 11.20 0.00 -U.Ol 11.19 -17.11 -1'7.07 990 842.7 239.4 -,3.5 
91.40 11.54 O.UO .0,01 11.53 .10 .05 996 842.3 238,7 -54.3 
91.60 12,27 0.00 .0.01 12,26 ,06 .02 100B 841.Q 237,9 -55.1 
91.80 12.64 0.00 .. U,Ol 12.63 .04 .00 1014 841.5 237.l -!l5.9 
9t!.00 14.8tl O.UO _0.01 14,8'7 -16,96 -16.92 1045 841.1 2.36.l -!>l:!.7 
9£,.!0 It:l.~H O.UO _0.01 l11.i37 .86 .s2 1085 840.7 235.4 .!;l7.!) 
92..40 1.9.28 0.00 -Q.Ol 19.27 .83 .711 1096 840.3 :"34.6 ... !.lB.::' 
9£.60 14.46 o.uo _0.02. 14.45 .95 .91 1045 839.8 233.7 -59.1 
9~.BO 10.16 O.UO _U,02 10.14 -17.11 -17.08 97'1 839.4 232.8 -!>9.9 
93.00 9.47 O,UO -U.02 9.45 .15 .tl 964 839.0 231.9 -60.6 
40293.25 9.26 OoUO -0.02 9.24 - ~7. 16 -l'7.13 9!;i9 8~8.4 230.7 -61.6 
9J.,0 9.:W 0.00 ~O.02 9.28 .1.6 .13 959 837.9 229.4 -62.6 
93.75 10 •. 40 o.uo -0.02 10.38 .11 .08 980 837.3 228.1 -63.6. J 
9"',.00 10.7tl 0.00 -U.02 10.76 .08 .06 987 836.8 22.6.8 -64.5 
94.25 ll,l!.> 0.00 -0.02 11.23 .06 .04 996 836.2 225.3 -65.5 
94.!:>0 11.64 O.UO -0.(\3 11.61 .04 .02 1001 835.6 22.3.9 -66.4 
94,75 12.10 0.00 -U.03 12.07 ,02 .01 1008. 835.0 2.22.3 -67.3 
9~.OO 12. n O.uo -U.03 12.68 -16.99 -16.98 1018 834,4 220.6 -68.3 
9~.25 14.11 -0.01 -0.03 14.06 .94 .92 1038 833.8 218.9 .69.2-
9!>.!':lO 15.41 -0.02 .0.03 15.35 .89 .8S 1055 833.2 217 ,,0 
-70.1 
9~. '5 16.29 -0.03 ,..U.03 16.22 .86 .85 1064 ;;132.6 2b.1 -71.0 
96.00 1-,.14 -0.04 .. 0.04 17.07 ,94 .83 1073 832.0 213.0 -71.8 
96,25 18.13 -0.U4 .. U.04 18.05 .81 .80 1082 831.4 210.7 -72.7 
96.50 20.04 -0,0$ -U.04 19.94 .75 ~75 1101 830.7 20tl.3 ... 73.5 
96.715 19.44 ~0.U6 _0.04 "[9.34 .76 .76 1097 830.1 205.7 -74.3 9r.oo 20.23 -0.U7 .U.04 20.~3 .75 .75 1100 a29.~1 202.9 -7:>.1 ., 
97.2.5 22.10 ";0.07 .0.04 21 .. 98 .69 .70 1120 628.8 199.9 -75.9 .•. 
9 r. 50 2i.'!.80 -0.08 ... 0.05 22.67 .66 .67 1130 828,,2 1'1'6.6 -76.6 
97.75 22.91 ,~U.09 -U.05 22.84 .66 .67 1130 827.5 193.0 -7'7.3 





Table :I (cont.) j i 
1964 4A (Echo 2) I 
", I 
! MJO _106 P 106 P 106 p _11)6 P log Pc log Ps T z a. 11'-0.0 6 -6 s t a 11' 11' 0 ~l ' (OK) (Ian) (deg) (deg) 
I, l I ., ij ""16.~6 4029tf.l5 23.22 -0.10 -U.05 23.07 -16.65 1131 826.Z; 184.9 .. 78.6 
91:1,50 24.17 .. 0.11 _0.05 24.01 ,63 ,65 1137 825.~ '180.4 .. 79.1 
,. 98.75 25.0,5 -0.11 -U.05 24.88 ,61 .63 1143 824.S: ·175.5 -79.6 11 
I 99.00 26,0,9 -u,,12 -0.05 25.92 .59 .62 :1148 .824.1! 170.3 -80.1 99.25 26.3:4 -0.12 _0.06 26 •. 16 ' .59 .61 1149 823.4[ .164,,8 -80.5 
'I 99.50 28.18 -0.13 -0.06 27.99 .55 .58 1162 822.71 159.1 ... 80.8 H 
n 99. "5 29.62 -0.14 _0.06 29.42 .52 .55 1172 822.0 15h2 -81.0 
" 
" 40300.00 33.35 -0.14 _0.06 33.15 ,45 .49 1197 821.3 147.2 -81.1 
" it 00,25 41,03 -0.15 _0.06 40.82 .34 .38 1240 820.6 141.2 -81.2 a 
H OO.~O 39.25 -0.15 -0.06 39.04 ,36 .41 1229 819.8 135.4 -tll.2 
~I \j 00.75 38.33 -0.16 -0,06 38.11 .38 .43 1221 819.1 129.8 -81.1 
f: .' rt 01.00 39,12 -0.16 _0.07 38.90 .36 .42 1226 818.4 124,5 -81.0 t~ \1 01.4:!5 39.97 .. 0,16 -0.07 39.74 .35 .40 1231 817.6 119.4 -1:10.8 , 
, fi 01.50 38.17 -0.17 _0.07 37.93 .36 ,42 1222 816.9 114,7 -SO.5 
Yl 01.15 36.96 .. 0.17 -0.07 36.72 .38 .44 1214 816.1 110.4 -80.2 tl 02.00 31:1.73 -0.18 -0.07 38.48 .36 ,42 1222 815.4 106.4 -79.9 n 02.25 39.74 -0.18 _0.07 39.49 .33 ,40 1229 814.6 102.7 -79,5 ij 
... ff 02.50 31:1.99 -0.18 _0.07 38.73 .35 .42 1223 813.8 99,3 -79.1 l' 02.75 31:1.01 -0.19 _0.08 37.75 .35 .43 1217 813.1 96.1 -78.7 .j i! 
Ii 03.00 36.91 -o.} 9 _0.08 36.64 .36 .44 1211 812.3 93.2 <, "18.3 f, 03.25 35.21 -0.1<) _O.OS 34.94 .39 .47 1201 811.5 90,5 -77 .1:1 H 
Ii 03.~0 n.7l -O •• w .0.08 33.43 .40 .49 1193 810.7 88.0 -77.4 ji 03."~ :i3.03 -O.'W _0.08 32.75 .40 .49 1191 809.9 85.'1 -76.9 
" 
n 04.00 89.62 -0,20 _0.08 89.~3 -15.94 .04 1389 809.2 83.6 -76.4 
" Ii 04.25 94.52 -0.~1 .0.08 94.23 .90 -15.99 1409 808.4 81.6 -7~.0 
n 04.50 66.12 -0.21 .0.08 65.82 .16.05 -16.15 1334 807.6 79.7 -75.5 H 04.15 50.56 -0.£1 _U.09 50.26 .18 .28 1276 806.8 7'7.9 -75.0 H ; ~ 05.00 31.88 -0.22 _0.09 31.57 .40 .50 11B4 805,9 76.2 -74.5 
h 0~.25 35,50 -0.l2 -U.09 =15.19 ,35 .46 1200 a05.1 74.6 -74.0 {i 
! ~ 05.50 41.99 -0."2 -l:l.O9 ~n .67 .27 .38 1233 B04.3 73.1 -73.5 ;i 05.75 41.56 -0.23 .(,).09 41.24 .27 ,38 1232 B03.5 71.7 -73.0 :\ 06.00 35.16 -0.~3 .0.09 34.84 .34 .46 1199 1:102.1 70.3 -72.6 U ), 06.25 33.53 -0.23 .0.09 33.20 .36 .49 1189 801.8 69.0 -12.1 q 
,. 06.50 33.02 -0.;0 _0.09 32.69 .37 .50 1185 801.0 67.8 -11.6 
" 
I' 06.75 32,tl6 -0.24 -1.).10 32.53 .37 .50 1183 800.2 66.6 -H.l ~ " ji 0',.00 33.~1 -0.24 -0.10 33.17 .36 .49 1186 799.3 65.4 -70.7 i 
0.,.25 33.55 -0.l4 -0.10 33.21 .35 .49 1186 798.5 64.3 -70.2 
07.50 32.36 -0.l4 -0.10 32.01 .36 .50 1180 797.7 63.2 •. 69.8 
0"'.75 31.1:11 -0.'4 .tI.10 31.47 .37 .51 1176 796.8 62.2 -69.3 
01:1.00 31.92 -0.25 _d.10 31.58 .37 .52 1174 796.0 61.2 -68.9 
01:1.25 31.90 -0,25 _0.10 31.55 .37 .52 1113 795.1 60.2 -68.4 
08.50 32.20 .0.25 _0.10 31,85 .35 .51 1175 794.3 59.2 -68.0 
Otl.75 34.10 -0.25 -0.10 33.74 .32 ,48 1186 193.4 58.3 -67.6 
0<).00 34.92' -0.25 .0.11 34.56 .31 ,48 1189 192.5 57.4 .67.1 
09.25 34.97' -0.26 -U.l1 34.60 .31 .48 1188 791.7 56.5 -66,7 
I 09,50 37.~5 -0.26 .0.11 37.18 .27 .44 1201 790.8 55.7 -66.3 ! 09.'5 39.35 -0.26 -0.11 38.98 .24 . .42. 1213 789.9 54.8 .. 65.9 
10.00 40.39 -0.26 -0.11 40.02 .22 .40 1219 789.1 54.0 -65.5 
10.25 39.56 .. 0.l1 .U,.l ~ 39.18 .23 .41 1214 71:18.2 :;3.2 -65.1 
10.50 35.44 ";0.27 -0.11 3S.07 .27 .46 1193 787.3 52.4 .. 64.8 
10.75 31.1:11 
-0.'7 -V.ll 31.43 .32 .51 1172 786.5 51.6 -64.4 
11.00 31.49 -0.l7 -0.11 31.11 .32 .51 1172 785.6 50.9 -64.0 
11.25 3'3. :il:l -:0.27 ... 0.11 33.00 .28 .48 1184 784.7 ·50.1 ... 63.7 ::: 
11.50 30.1:19 _iO.27 -0.11 30.50 .32 .52 1168 783.8 ;49.4 -63.3 
j 11.75 30.92 -0.27 _0.11 '30.53 .32 .52 1167 783.0 48.6 -63.0 :j, ,. li.OO 33.46 -0.,,1:1 -0.12 33.07 .28 .49 IlB2 782.1 47 .. 9 -62.7 
12.25 34.29 -0.£8 _0.12 33.90 .26 .48 1185 781.2 47.2 -62.3 
. 12.50 35.60 
-O."a -0.12 35.20 .. 24 .47 1190 780.3 Jf+l:'. !i -62.0 
12.75 35.1:11 -0.28 _0.12 35.41 .24 .46 1192 779.4 45.8 -61.7 
13.00 41,36 -O.it! .0.12 4Q.96 .16 .39 1220 778.5 45.2 
-61.4 
282 
· Table 3 (cant.) 
1964 4A (Echo 2) 
MJD _106 P 106 P 106 p _106 p log Pe log Ps T'II' z a. '11'-0.0 0 -0 s t a 'II' 0 (OK) (Ion) (deg) (deg) 
40313.25 41,43 .. 0.l8 .. 0.12 41.03 ·16.16 .. 16.39 1219 777,7 44.5 .. 61.1 
13,50 3ti.06 .. 0.Z8 .0.12 37,66 ,20 ,44 120l 776.8 43.8 .. 60.8 
Ih 75 38.14 .. 0.l8 .0.12 37.73 .20 ,44 1201 775.9 43.2 .. 60,6 
lit. 00 41.36 .. 0.,9 .. O,ll 40.95 .15 .40 1217 775.0 42.5 .60.3 
14.25 47,'70 -0,29 .0.12 41,29 ,09 .33 1244 774.1 41.9 -60,0 
14,50 41,84 -0.l9 _0,12 41,43 ,14 ,40 1217 773.2 41,3 -59,8 
1.4,15 35,36 -0.29 _0,12 34.95 ,22 .48 1184 772.3 40.6 .. 59.5 
15.00 40,93 .. 0,29 -0,12 40,!)! ,15 ,41 1211 771.4 40,0 .. 59.3 
1!>.25 39,14 .. 0.29 _0,13 38,72 .17 .43 1203 770.5 39,4 .. 59.1 
1~.50 36.57 .. 0.'9 -0.13 36,15 ,19 ,46 1189 769. 7 38,8 -58.8 
15,75 35.41 .. 0.l9 .. 0.13 34.99 .21 ,46 1182 768,8 38,2 .. 58.6 
16,00 '35.34 -0,30 .. 0,13 34.92 .21 ,48 1181 767.9 37.6 .. 58,4 
16,25 34,114 .. O.jO ... 0.13 34,41 ,22 .Cl5 1172 767. 0 38,0 -60~6 
16.50 34.36 -0.30 .. 0,13 33.94 ,23 ,06 1168 766.1 37,4 -60,4 
16.75 34.10 .. 0,,30 _0.13 33.67 .23 ,,06 1165 765.2 36,8 -60.2 
17,00 33,88 .. 0.30 _0,13 33,45 .23 ~07 1163 764.3 36.2 -60,0 
17 .25 33.09 -0.30 _0.13 32,67 .24 .08 1159 763,4 35.5 -59.7 
17 .~O 33,29 .. O,:iO _0,13 32.86 .23 .08 1158 762.6 34.9 .. 59.4 
17.75 33.68 -O.~O -0,13 33.26 .23 ,08 1159 761.7 34.3 -59.1 
18,00 33.97 -0,30, _0.13 33.54 .22 .07 1161 760,8 33.6 .. 58.8 
1t1,25 35,54 .. 0.30 _0.13 35.11 .19 .05 1170 759.9 33,0 -58.5 
16.50 3t!.87 -0,30 .. 0.13 38.43 ,15 ,01 1185 759. 0 32.3 .. 58.2 
la.75 33.67 .O'.:W .0.13 33.23 .22 .08 1157 758.1 31.7 -57.9 
19.00 31.00 -0.31 .. 0.13 30.56 .25 .12 1142 757.2 31.1 -57.5 
19.25 30,07 -O •. :H .. 0.13 29.63 .26 .14 1136 756.4 30.4 -57.2 
19.50 30.11 -0.31 .• 0.13 29.67 .26 e14 .1134 755~5 29.8 -Sb.8 
19.15 30.19 -0,31 -0.13 29.74 .26 .14 1133 754.6 29.1 -56.4 
20.00 30.75 -0,31 .. 0,13 30.31 .25 .14 1136 753.7 28.5 -56.1 
20.25 31.50 .. O.:il _0.13 31.06 .24 .13 1139 752.9 27.8 -55.7 
20.50 ~2.74 .O.:H .. 0,13 32.30 .22 .11 1146 752.0 2. 7.2 -55.3 
20.75 35.1:17 -0.31 .. 0.13 35.43 .17 .07 1161 751.1 26.6 -54.9 
21.00 36.69 -O •. H _0.13 36.25 .16 .06 1165 750.2 25.9 -54.5 
2~.25 37.06 -O.;H .. 0.13 36.61 .16 .06 1165 749.4 25.3 -54.1 
:n.~o 36.51 -0.31 _0.13 36.07 .16 .07 1161 748.5 24.6 .. 53.7 
21 ;, 15 36.60 .. 0,30 _0.13 36.16 .16 .07 1161 741.6 24.0 .. ~3.3 
27..00 36.70 .. 0.30 ._0.14 36.26 .15 .07 1161 746,8 23,4 -52.9 
22.25 36.82 _0.30 _0,14 36.38 .15 ,07 1161 745.9 22.8 -52.5 
2;':.50 36.78 -0.30 .. 0,14 36.35 .15 .0'7 1161 745. 0 22.1 .. 52.1 
22.75 35.99 .. 0.30 _0.14 35.55 .15 .08 1157 744.2 21.5 -51.7 
23.00 36.43 _0.30 _0.13 36.01 .15 .08 1157 743.3 20.9 -51.3 
23,25 36.88 _O • .:W _O,l .. 36.45 .14 .08 1157 142.5 20.3 -50.9 ., 
23.50 37.18 .0.30 _0.14 36.74 .14 .08 1158 741.6 19.7 _50.5 
23.75 37,32 -0,29 _0.14 36.89 .13 .08 1159 71t0.8 19~1 -50,1 
24.00 3t1.0a .. 0.29 .. 0,14 37.64 .12 .07 1164 739.9 18.4 -49.7 
24,25 44.40 
-0,"9 .. 0,14 43.97 .04 .00 1192 739.1 17.8 -49.3 
24.50 43.4~ -0,29 _0.14 43,02 .05 .01 1187 73'8.2 17 .2 -48.9 
24.75 46,50 .. 0.29 _0.14 46.08 .02 .15.99 1198 737.4 16.6 .. 48.6 
25.00 51.56 -0 • .£9 .. 0.14 51.13 -15.97 .94 1217 736.5 16.0 -48.2 
25.25 49.95 .. 0."9 .. 0.14 49,,5~ .98 .96 1211 735.'7 15.4 -47.8 
",50 51.1:19 -0,29 ... 0.14 51.47 .97 ,94 l216 734,Q 14.8 .. 47.4 
2!1,75 ,o,n .. o.'a .0.14 50.3() .98 .96 1211 734.0 14.2 .. 47.1 
26.00 51.~4 -0.l8 _0.14 51.l2 .97 .95 1213 733.2 13.7 -46.7 
2~.25 !)2.0~ ·-0.28 _0.14 51,#)1 .96 .95 1214 73Z.4 13.1 .. 46.3 
2b.50 52,3.; .. 0.28 .. 0.14 51.';13 .96 .95 1214 731.5 12.5 -46,0 
i!6, '5 53.10 -O,ol8 _0.14 '52.68 .95 .95 1216 730.7 11,9 .. 45.6 
27.00 53.!!3 -0.i8 -0.14 53.<.2 .94 ,94 1217 729.Q 11.3 -45.3 
;n,lS 54.69 .. 0.27 _0.14 54.21 .94 .91t 1219 729.1 10.7 .44.9 
27.50 55.U5 -0.27 .0.14 54.6,(,' .93 .94 1219 728.3 10.2 -44.6 
2 , ~ 'r 5 
'" TO -0.27 _0.14 55.28 .93 .94 1220 727.4 9.6 .. 44.3 211.00 58.46 -O,l7 ... U.14 ~8.05 .90 .92 1228 726.6 9.0 -44.0 
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Table 3 (cont.) 
1964 4A (Echo 2) 
MJD _106 ,P 106 P lo6 p _106 p log P log Ps T z a. 1I'-a.0 [, -6 s t a e 11' 11' 0 ;. 
, (OK) (Ian) (deg) (deg) , 
4032tt,Z5 5tt,26 -0.26 .. 0.14 57,86 -15,91 -15.93 12~5 725.8 8.4 -43.6 
2tt.50 56,49 -0,26 _0,14 56,09 .92 ,94 1218 725.0 7.9 -43,3 
2tt,15 53.45 -0.26 _0,14 53.05 .95 .97 1206 724.2 7.3 -43,0 
29.00 50.99 .. 0.26 _0.14 50.59 ,97 -16.00 1195 723.4 6.7 -42,7 
29,25 61.41 .. 0.:i!6 _0,14 61.01 ,89 -15,92 1229 722.6 6,2 -42,4 
29.50 59.62 -0.l6 _0,14 59,23 ,90 ,94 1221 721.8 5.6 -42.1 
I 29.75 41.81 -0.26 -0.14 47.42 -16.00 -16,04 1178 721.0 5.0 -41,9 
~ 30,00 40,93 -0,25 -0.14 40.54 .08 ,12 1146 720.2 4.5 -41.6 
~~>, 30.25 37.64 -0,25 _0.14 37.25 .11 .16 1130 719,4 3.9 -41.3 
3U.~0 37.61 -0.25 -0.14 31.23 .12 .17 1127 718,7 3.4 -41.0 
30.75 36.09 -0.l5 -0.14 37.71 .ll .17 1127 117.Q 2.8 -40.8 
31.00 39.22 -0.25 -O.l4 38.84 .10 .16 1132 717.1 2.3 -40.5 
31.25 43.60 -0.24 _0.14 43.22 .05 .12 1149 716,3 1.7 -40.3 
3l.50 43,73 -0.24 _0,13 43.35 .05 .. 12 1148 715.5 1,2 -40.0 
31.75 43.tt9 -0.l4 _0,13 43.51 .05 .13 1147 714.8 0.6 -:'9.8 
32,00 44.70 -0.:l4 _0.13 44.32 .04 .ll 1150 714.0 0.1 -39.5 
32.25 44.92 -0 40 24 _0.13 44.55 ,03 .12 1150 713.2 359.5 -39.3 
32.50 45.02 -0.24 -0.13 44.65 .04 .12 1149 712,5 359.0 -39.1 
32.75 44.99 -0.24 -0.13 44.62 .04 .13 1146 711.7 358,4 -3H.8 
n.oo 45.14 -0.23 _0.13 44.78 .04 .13 114b 711.0 357.9 -3B.6 
33,25 47.92 .. 0.23 ... 0.13 41.56 .01 .11 1156 710.2 357.3 -3B.4 
33.~O 49.04 -0.i3 _0.13 4H.67 .00 .10 1159 709.4 356.8 -38.2 
33.'75 48.79 -0.23 _(l,13 48.43 .00 .10 1157 70tl.7 356.2 -37.9 
34.00 46.74 -0.23 _0.13 46.38 .02 .13 1148 707.q 355.7 -37.7 
34.25 45,93 -0.23 _U.13 45.57 .03 .14 1143 707.2 355.1 -37 .• 5 
34.50 45.5H -0.23 _0.13 45.23 .03 .15 1140 706,5 354.6 -37.3 
34.75 45.56 ... 0.22 _0.13 45.21 .03 .16 1138 705.7 354.1 .. 37.1 
35.00 45.40 -0.l2 _0.13 45.05 .04 .16 1136 705.0 353.5 -36.9 
35.25 44.95 -0 •. l2 _0.13 44.60 .04 .17 1133 704.2 353.0 -36.7 
35.50 44.19 -0.l2 _0.12 43.85 .05 .18 1129 703.5 352.4 -36.5 
35.;15 42.31l -0.L2 ,~0.12 42.04 .07 .21 1119 102.H 351.9 -36.3 
36.00 42.n 
-0.-'2 _0.12 42.37 .07 .21 1119 70Z.0 351.4 -36.1 
36.25 43.20 -0.<?1 _0.12 42.86 .06 .21 1120 101.3 3'50.8 _35.q 
36.50 42.92 -0.,1 _0.12 42.59 .06 .21 1118 700.6 350.3 -35.7 
36.75 i1O.52 .. 0.21 -P.12 40,18 .09 .25 1106 699.9 349.H -35,S 
3 r .00 39.48 -0.21 _0.12 39.15 .10 .26 1100 699.2 349.2 .. 35.4 
n.25 36.14 -O.ll _0.12 37.81 .12 .28 1093 698.4 348.7 -35.2 
37.~0 36.64 -0.21 _0.12 36.31 .14 .31 1085 697.7 348.1 _35.0 
37.'75 35.75 -0.21 _0.12 35.42 .15 .32 1079 697. 0 347.6 -34.s 
38.0U H.tlil -o.lO _0.12 37.56 .13 .30 1088 696.3 347.1 .. 34.6 
3H.l25 41.53 -0.,0 _U.12 41.21 .09 .26 1102 695.6 346.5 -34.4 
3t1,~0 41.52 -0.20 -0.12 41.20 ,09 .27 1100 694.Q 346.0 -34.2 
38. "'5 41,64 -0.20 _0.12 41.33 .09 .27 1099 694.2 345.4 -34.0 
39.00 42,82 ... 0.:l0 _0.12 42.50 .08 .21 1101 693.5 344.9 -33.S 
39,25 ~2.78 -O.lO _0.11 52.47 -15.99 .18 1136 692.8 344.4 -33.6 
39,50 67.57 .. 0.£0 _0.11 6'7.26 .88 .07 1179 69'2.1 343.8 -33.4 
39.75 66.10 -0.19 _0.11 65.80 .89 .08 1174 691.4 343.3 -33.2 
40.UO 45.21 -0.19 .. 0.11 44.90 -16.06 .26 1105 690.7 342.7 -32.9 
40 •. 25 42.04 -0.19 -O.ll 41,74 .09 .30 1090 690.0 342.2 -32.7 
40.50 40.82 .. 0.19 -O.ll 40.52 .n .32 1083 689.3 341.6 -32.5 
40.75 40.02 -0.19 -0.11 39.73 .12 .34 1078 688.6 341.1 -32.3 
41,00 41.17 -0.19 -O.ll 40.88 ·tt .33 1082 687.9 340.6 -32.1 
41.25 47.29 -0.18 -0.11 46.99 .t'l!j ,27 1104 687.2 340.0 -31.8 
41,50' 49.S9 -0.18 -0.11 49.59 .02 .25 1111 686.5 339.5 -31.6 
41.75 42.77 -0.18 _0.11 '42.48 .09 .32 1084 685.8 338.9 -31.4 
4<!.00 35.92 -O.lS .. 0.11 35.63 .17 .41 1054 685,1 338.4 -31.1 
42,25 33.5B -0.18 _0.11 33.30 ,21 .45 1041 684.4 337.8 -30.9 
42.50 32,87 -O.lH _0.10 32.59 .22 .46 1036 683.7 331.3 -30.6 " 
42.75 32.72 -0.11 .. 0.10 32.44 .23 .47 1032 683.1 336.1 -30.4 j 
43.00 33.5S -0.17 _0.10 33.31 .22 .47 1035 682.4 336.2 -30.1 ~ 
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Table 3 (cont.) 
1964 4A (Echo 2) 
MJD _10 5 P 105 P 105 p -105 p log Pe log Ps T Z 0.11"-0.0 
0 11" -00 
s t a 11" I (OK) (lan) (deg) (deg) 
'" U343.20 3.36 -('.02 ·-0.01 3.33 -16.22 -1 ~.92 10;34 681.li 335.1 
-29.9 
'+3.40 3.35 -0.02 -U.Ol 3.32 .22 .93 1033 681.3 335.3 
-29.7 
43.60 3.44 -0.02 -0.01 3.41 .21 .92 1036 680.7 334.8 
-29.4 
43.8lJ 3.57 -0.02 -0.01 3,54 .19 .90 1042 680.2 334.
4 -29.2 
44.0U 'tou7 -C.02 -0.01 4.05 .13 .!i5 1063 67'h6 334.0 
-29.0 
44.2lJ 3.81 -0.02 -ll.tH 3.78 ,16 .tla 1050 619.1 333,5 -28.8 
44.40 3.56 -0,02 -0.01 3.54 .19 .92 1038 678.5 333.1 
-28.~ 
44.6lJ 3.49 -(;.02 -0.01 3.46 .20 .93 1034 678.0 332,6 -28.3 
44.8U 3.36 -0.02 -v.01 3.33 ,22 ,9!:i 1027 677.4 332.
2 -28,0 
45.00 3.25 -0,02 -0.01 3.23 .24 .97 1021 676.9 331.7 -
27.8 
45.2U 3.21 -u.02 -u,Ul 3.19 ,24 .98 1017 676.3 331.3 -27
.5 
4::>.40 3.16 -0.01 -U.Ol 3,13 ,25 ,99 1014 675.8 330.8
 -27.3 
45.60 3.07 -O.Ul -G.Ol 3.05 .27 -16.01 1008 675.2 33
0,4 -27.0 
45.80 3,15 -0.01 -v.J1 3.12 ,26 .00 1010 67't,7 32
9,9 -26.h 
46.00 3.18 -0.01 -0.01 3.15 .25 .00 1011 674.1 329.5 
-26.5 
46.2lJ 3.21 -0.01 -v.v1 3.18 .25 .vO 1012 673.6 329.0 -26.l 
4b.4lJ 3.26 -0.01 -0.01 .:).23 .24 -15,99 1013 673. 11 32U.6 -25,9 
46.60 3.31 -0.01 -u.1l1 3.28 .24 .99 1014 672.5 328.1
 -25. -{ 
46.(JU 3.39 -C.Ol -1J.J1 3.36 .23 .99 1017 671.9 327.7 -25." 
47.00 3,'12 -0.01 -U.01 3.40 .22 .90 1018 671. :3 327.
2 -25.1 
47.20 3.52 -0.01 -U.1l1 ,;.50 .21 ,97 10ze 670.8 326.8
 -24.8 
47.40 3.67 -0.01 -(.t.01 3.65 .19 .96 1028 670,2 326,
3 -24.5 
47,60 3.71 -0.01 -\:.01 3.69 .19 ~yo 1028 669.7 325.9 -24.2 
47.60 3.73 -G.Ol -u.u1 3.71 .19 .'76 102'7 669.1 32~.
4 -23.9 
48.0(; 3.73 -0.01 -0.01 3.71 .19 .9., 1026 668.5 325.0 -23.6 
48,20 3.75 -Cl.Ol -U.Ul 3.73 .1<.i .97 1026 668.0 324.5 
-23.3 
4&.40 3.69 -U.01 -U.01 3.67 .19 .98 1022 667.4 3
24.0 -22.9 
48.60 3.6; -0.01 -(I.v1 3.63 .20 .9e; 1018 666.9 323.6 -22.0 
4B.80 3.6U -0.01 -V.IJl 3.5U ,22 alb.aO 1013 666.3 323.1 
-22.3 
49.00 3.54 -0.01 -v.vl 3.52 .23 .02 1007 665.7 322.7 
-22.U 
49.2U 3.46 -0.01 -v.1l1 .:5.44 .24 .03 1003 665.1 32
2.2 -21.6 
49.4lJ 3.59 -0.01 -0.01 3.57 .23 .02 1008 664.6 321.
7 -21.3 
'19.60 3.69 -(;.01 -0.1)1 3.67 .22 .Ul 1010 664.Cl 321.3 -21.0 
4c".8lJ 3.95 -0,01 -lJ.ul 3.93 .19 -D.99 1019 
663,4 320.0 -2lJ,6 
50.0U 4.21. -u.L·l -ll. 0 1 4.19 .16 .96 1029 662.8
 320.4 -20 • .:! 
5v.2U 4.57 -(1.01 -u.Ol 4.55 .12 .93 1040 662.3 319.9 -19.9 
50.40 4.66 -G.01 -li.ul 't.6'+ .11 .92 1043 661.7 319.4
 -19.6 
50.6(; 4.52 -0,01 -0.01 4.50 .13 .94 1038 661.1 319.0 -19.2 
50.80 4.51 -C. Gl -0,01 4.49 .13 .95 1035 66
0.') 318.5 -18.9 
51.0U 4.58 -(l.u1 -(;.01 4.56 .12 .9 tt 1037 659.9 318.0 -18.5 
!:i1.20 :.lb -0.01 -0.01 5.16 .07 .89 1055 659.3 317 .
6 -18.L 
51,40 5.0e -0.01 -U.,.)1 4.98 .U8 .'J2 1048 658.8 317 .1 -17.8 7;;' 
51.60 4.73 -Cl.Ol 0.00 4.72 .11 .'14 1038 65ti.2
 316.6 -17.5 • 
, 
51.BO 4.69 -U.01 -u.01 4.68 • 12 .96 1034 657.6 3l
~,9 -15.0 
52.0U 4.82 -0.01 -lJ.0l 'to 80 .11 .95 1036 657.0
 315.5 -15.2 
52.20 ,~. 28 -G.Ol -0. iJ 1 4.26 .17 -16.01 1016 656.4 315.0 
-14.9 
52. itO i, .53 ~O.Ol -lJ.uI 4.52 .15 -15.99 1023 655.8 314.
6 -14 .6 
52.60 i t .29 -Cl.Ol -v.Ol 4.28 .17 -1b.02 1 (J 14 655.1 314.1 -14.3 
! 52.&0 4.73 -0.01 -0.01 4. ?l .13 -15.98 102B 65
th 5 313.6 -14.0 
i 53.0C! 5.26 -0.01 -C).Ol 5.l5 .08 ,9't 1043 653.9 313.2 -lj.l 
Ii 53.20 5.25 -0.01 -0.01 5.2.4 .09 .94 1040 653.3 312
.7 -13.4 
1 53.40 '1.81 -0.01 -lJ.Ul 4.80 
.13 .99 1024 652.7 312.3 -13.2 
53.6U 4.95 -0.01 -0.01 4.94 .12 .98 1027 652.n 311.8 -
12.9 
53.BO 5.73 -0.01 -u.Ul 5.72 .05 .9(1 1048 651.4 311.4 -12.7 
54. CO 6. '/3 -0 .ll 1 u.vu 6. /2 -1:-.98 .85 1074 650.8 310.9 -12
.'t 
54.20 (\<29 -(..01 0.00 d.28 .88 • 16 111U 650.1 310.5 -12.2. • 
54.40 8.72 -0.01 O.i.J0 tJ.71 .86 • l~; 1118 649.5 310.0 -12.U 
54.60 b.68 -0.<.'1 (J.Uu ti.67 .07 • ./ b 1115 648.9 309.6 -li. l 
5t!.00 B.S3 (i. (10 O.Ou d.5l .58 .17 U09 648.2 309.1 -11.5 
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Table 3 (cont.) 
1964 4A (Echo 2) 
_10 5 P 105 P 105 p _105 p log Pe log Ps T Z 0.11" -0.0 0 -0 MJD s t a 11" iT 0 (OK) (Ion) (deg) (deg) 
4035~.20 H.68 0.00 0.00 8.67 -15.88 .. 15.78 1108 646.9 308.3 -11.1, 
5~.40 H.40· 0.00 0.00 8.39 .90 .80 1099 646.3 307.8 -10.9 
5~.60 1.46 0.00 0.00 7.46 .95 ,86 1075 645.6 307.4 -10.7 
5~.80 6.57 0.00 0.00 6.57 _16.02 .9.3 1052 644.9 306.9 -10.5 
!i6.aO 11 .. H3 O.VO 0.00 11.82 .. 15.76 .68 1150 644.2 306.5 .. 10.3 
56.20 11.01 0.00 0.00 17.00 .60 .52 1221 643.6 306.0 -10.1 
56.40 15.63 0.00 0.00 15.62 .64 .56 1201 642.9 305.6 _10.0 
56.60 14.03 0.00 0.00 14.02 .69 .62 1171 642~2 305.2 -9.8 
56.80 12.08 0.00 0.00 12.08 .75 .69 1148 64le5 304.7 -9.6 
5f.OO 11.28 0.00 0.00 11.28 .79 .73 1133 640.8 304.3 -9.4 
'I 57.20 9./j2 O.UO 0.00 9,82 .85 .BO 1105 640.1 303.8 -9.2 ~< 57.40 " .36 0.00 0.00 7.35 .98 .93 1054 639.4 303.4 -9.0 
"I 57.60 6.75 0.00 0.00 6.74 -16.03 .98 1037 638.7 303.0 -8.9 
,57,80 6.~5 0.00 0.00 6.54 .05 -16.01 1021 638.0 302.5 -8,1 
51l~OO 6,!:>1 O.UO 0.00 6,56 .06 .02 1022 631.3 302.1 -8,5 
51l,20 6.6'7 o.uo 0.00 6.67 .06 .02 1023 636.5 301.6 -B.3 
" 
58.40 6.66 0.00 0.00 6.65 .06 .03 1021 635,8 301.2 -8,2 
511.60 6,~2 O,UO U.OO 6.52 .07 .04 1015 635.0 300,7 -8.0 
5B.80 b,41 O.UO 0,00 6.40 .09 .06 100B 634.3 300,3 -7.8 
59,00 6,61 0.00 0.00 6.61 .08 ,06 1010 633.5 299.9 -7.6 
59.20 7.09 O.UO 0.00 1.69 .01 -15.99 1033 632.8 299.4 -1.5 
59,40 " ,,zO O.UO 0.00 7.20 .a~ -16.03 1022 632,0 299.0 -1.3 
59.60 6.98 0,00 0,00 6,97 .06 ,OS 1014 631.3 298,5 -7,1 
59.80 6.13 0.00 0.00 6.73 .01 .07 1001 630.5 29H.1 
-6.9 
60,00 7.45 O.UO 0.00 7.45 .03 .03 lOU 629.1 291.6 -6,7 
60.20 'f .68 0.00 0.00 1.61 .02 ~02 1024 628,9 297,2 -6,6 
6U,40 7.06 O.UO U.OO 7.06 .06 .08 1006 628,1 296,7 -6.4 
.1 6U.60 7.07 O,UO 0.00 1.01 .07 .08 1004 627.3 296,3 -6.2 ~~ ? 60.80 (.71 O.UO 0.00 7.71 .02 .05 1011 626.5 295.8 -b.O 
61.00 r,~9 O.UO U.OO 7.59 ,03 .06 1012 625,7 295.4 -5.8 
61.20 '1,48 0.00 0.00 7,48 .04 .08 1001 624.9 294.9 -~.1 
61,40 , .44 0.00 0.00 7.44 .05 ,OS 1005 624.0 294.5 -5.5 
61.60 7.66 O.UO 0.00 7.66 .04 .08 1006 623,2 294,0 -5.3 
61.80 1.9~ O,UO 0.00 7,95 .03 .08 1007 622.3 293.6 -5.1 
62.00 8.31, 0.00 U.OO 8.31 .01 .01 1012 621.5 293.1 -4.9 
6~.20 8.96 O,UO 0.00 8,96 -15.98 ,04 1023 620.6 292,1 -4.1 
62.40 9.29 O,UO 0,00 9,29 .96 .03 1021 619,1 292,2 -4,5 
62.60 9,37 O.VO 0.00 9.37 ,96 .03 1026 618.9 291.8 _<:'.4 
62.80 9,09 O.UO 0.00 9.09 .91 .05 1019 618.0 291.3 -4.2 
63.00 8.39 O.UO 0.00 8.38 ... 16.01 .09 1004 617.1 290,9 -4.0 
63.20 /j,2Z O,UO 0.00 8.22 ,03 ,11 998 616.2 290.4 -3.8 
63 .. 40 8.28 O.UO 0.00 8.27 .03 .12 996 615,3 290.0 .. 3.6 
63,60 /j.31 0.00 0.00 8.31 .02 .12 991 614,4 289.5 -3.4 
63,80 H,59 .0.01) 0.00 8.59 .00 .11 1000 613.4 289,1 -3.2 
64,00 11.57 0.00 0.00 8.57 .01 .12 996 61.2;5 288.6 -3.1 
64.20 8,57 O,UO U.OO 8.56 .02 .13 992 611.5 288,2 -2.9 
64,40 1l.53 O.UO U.OO 8.53 ,02 .14 989 610.6 287.1 -2.7 
64.60 8.!J4 O,UO 0.00 8.54 .02 ,15 988 609.6 287.3 -2.5 
64.80 11.40 O.UO 0.00 8.39 .03 .1b 984 608.7 286.8 -.2.3 
6'.00 tl.41 0.00 0.00 8.41 ,03 .17 981 607,1 286,3 -2.2 
6~.20 11,46 0.00 0,00 8,46 .Q3 .18 97H 606,1 285.9 -2,0 
6!:>.40 8.68 0,00 0.00 8,68 .02 .18 980 605.7 2;85,4 -1.8 
6~.60 8,H7 0.00 0,00 8.86 .01 .11 981 604.7 285,0 -l.b 
6~.80 9.28 O,UO 0.00 rie27 .00 .16 984 603.7 284.5 -1,5 
66.00 9.31 0.00 0.00 9.31 -15,99 .17 983 602.6 2!84.1 -1.3 
66.20 9,11 0,00 0.00 9.11 -16.00 .18 978 601.6 Z183.6 
-1.1 
66.40 !J.86 O.UO 0.00 8,86 .02 .21 911 600.5 283.2 -1.0 I( 66,60 /j.tl3 0.00 0.00 8.83 .03 .23 964 599.5 282,7 
-0.8 
bb.aO H.tl3 0.00 0.00 8.83 .04 ,25 960 598. 4 282.3 ... 0.7 1 6(.00 8.19 O.UO U.OO 8.79 .04 ,25 959 591.3 281.8 -0.5 , 
286 j ~ 
'" . '~I 
, 
_,;I': tlWl' """"""""~"·a;;:,'-'=:.·~·~r...:..,-', .. ~:o-J..~~k.i.2..~--.' .•• ~ ~:,::.."._ L'~~~_" ::~:..."_ ~ . :;·iz."'.!. . ~:.:iJr~~:A..L.-::"£.:l:-f~~>~;~~.;-;;;;raiMLi;rar:i;;.,;,:,i:~i~.~ .. ~--,·,o_ .. _~,:", ~.-:'r.:..~~~.7.,~.~;z~~_:~""~i.d '"'"'~~~~.~;-.':':::::::.::----:~=":'---. ~""'1\;'.~- ;; . -It 
r • :- ''r.'"-''''!'''~-'''-;~'-' ....... - .... --~- •. _. '-"""-.-..-t"'-~.- -.. --.,,--..r--'-~-- ---. '"'"'"''!''-'--'''';""":"::~~-r~''e;r -~""tr;;'~t;'-:~: .. -;- ~:--~~"-;'.-~' 
i-- . ..," "oi 







d Table 3 (cont.) Ii II jl 1964 4A (Echo 2) q Ii i 
_105 P lO 5 i> 105 p _105 :P log Pe log Ps T1T z a. 1T -a.0 Ii -00 MJD 1T . tl s t a 
,I ("K) (km) (de g) (deg) 
,I 
,j 40367.20 H.78 0,00 0,00 8."78 -16,04 -16.26 956 596,2 281,4 -0,4 I 6",40 8.110 O,UO U.OO 8.80 .04 .2"7 953 595,1 280,9 -0,2 I I 
! 67,60 H.82 0,00 0,00 8,82 ,04 ,28 951 594,0 280.5 .0,1 I 
I 67.80 tI,1I3 0,00 0.00 8,83 ,05 ,29 947 592.9 280.0 0,1 
" tlll,OO tI,1l3 O,UO 0,00 8,8, ,OS .30 944 591,8 279.6 0.2 ! 
: i 403611.25 8,116 0.00 0,00 8.86 .16.05 -15.63 940 590.3 279.0 0,3 
6ti,50 8,89 0.00 0.00 8.89 ,06 .64 936 588,9 278,5 0.5 
6tiu -'5 8.94 O~OO 0.00 8.94 .05 .. 65 934 587.4 277,9 0.6 
! ! 69.00 8.97 0,00 0,00 8,97 .05 .65 932 585.9 277.4 0,"7 ,. 1 
..... \ 69,25 9,36 O,UO 0.00 9.35 .03 .65 936 584.4 276.8 0,9 I 1 
I 69.50 10.20 O.UO 0.00 10.20 -15.99 .62 946 582.9 276.3 1.0 1 69.75 10.76 O.UO 0.00 10.76 .96 .61 951 5&1.3 27tl.7 1, 1 I 
I '70.00 10.20 0,00 0.00 10.20 .99 .64 938 579 .8 275.2 1,1 
70.25 9.92 O,UO 0.00 9.92 -16.02 .67 928 578.2 274.6 1.2 
7U.50 9.91 O,UO 0.00 9.90 .02 .68 923 576.6 274.1 1.3 
i 70.7!l 10.15 O.UO 0.00 10.15 .01 .68 923 574.9 273.5 1.3 l 1 H.OO 10.51 0.00 0.00 10.51 -15.99 .68 925 573.3 273.0 1.3 
71.l5 10.78 O.UO 0.00 10.78 .98 .68 925 571.6 272.5 1.4 
l 71.50 11.33 O.uO 0.00 11.32 .96 .67 928 569.9 271.9 1.4 
I 71. '5 11 ~1:J1 O.UO U~OO 11.61 894 .67 930 568.2 271.4 1.3 
I 72.UO 11.94 O.UO 0.00 11.94 .94 .67 92!l 566.5 270.9 1.3 j n.2!:i 11.90 O.UO 0,00 11.90 .96 .70 919 564.8 270.3 1.3 
il 7'.50 11.136 O.UO 0.00 11.86 .96 .71 914 563.0 269.8 1,2 
~ 7l. (5 1l.1J3 ' OoUO 0.00 H.82 .96 .73 9C9 561.2 269.3 1.1 73~OO 11.133 0,00 U.OO ll.83 .96 .74 906 559.4 26B.8 1. 1 i 73.lS 11.72 O.,UO U.OO 11.71 .97 .76 899 557.5 268.3 0.9 
~ 73,5U 11, !:it! O.UO LI.OO 11,53 .99 .79 888 555.7 26'/.7 0.8 73~ 15 11.53 0.01.) U.OO 11.52 .16,00 .81 883 553.8 267.2 0.7 I 74.00 11.64 O.UO 0.00 11.64 -15.99 .82 880 551.9 266.7 0.5 74.c!) 11,97 O.VO 0.00 11,96 .99 .83 878 550,0 266.2 0.3 II 74.50 12.52 O.UU 0.00 12.52 .96 .82 8111 548.0 265.7 0.1 Ii 
Ii 74,75 13 flO 0.1I0 0.00 13.20 .94 .1:12 883 546,0 265" nO.l 
I' 75,00 14.04 O.UO 0.00 14.03 .92 .81 886 544.0 264.1 -0.3 
~ 7!J.25 15.H O.UO O,UO 15.10 .89 .79 891 542.0 264.2 -0.6 75.50 lb. !i6 O.UO U.OO 16,36 .86 .78 894 539.CJ 263.7 .0.9 I 75.75 17.88 0.1I0 0,00 17.88 .8~ .77 900 537.B 263.2 -l.2 , 76.00 19.68 0.1I0 0.00 19,68 .79 .74 909 535.7 262.7 ·d~5 
1 76.25 21.79 0.00 V.OO 21.78 .75 .72 917 533.6 262.2 -l.B 76.50 24.17 O,UO U.OO 24.16 .71 .70 923 53l.5 261.7 -2.2 
76.75 26.'J2 O.UO U.OO 26.92 .68 .69 929 529.3 261.2 -2.5 
71.00 29.98 O.UO U.OO 29.98 .66 ,68 933 527 .1 260.7 -2.9 '. ~~" 
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'rable 3 (cont.) 
196476A (Explorer 24) 
_107 P 107 P 7 . _107 P log p log Ps '1' a rr- a0 o - 00 MJD 10 Pt z s a e rr 1T • I (OK) (km) (deg) (deg) 
38725.UO 7.12 7.53 1.11 15.76 ~16.79 .. 16.67 703 61.11.8 316.2 43.4 
25.50 7.94 7.52 1.12 16.57 .77 .63 7~O 603,2 315.1 44,5 
26.00 8.34 7.53 1.12 16.99 .76 .62 713 604.5 314.0 45.7 
26.50 8.23 7.62 1.13 16.96 .77 .63 714 605.9 312.9 46.8 
27.00 7.73 7.70 1.14 16.58 .79 .64 710 607,2 311.8 48,0 
27.!)O 7.26 7.73 1.14 16.12 .80 .~4 706 608.5 310.7 49.1 
28.00 7.40 7.76 1.15 16.31 .80 .64 708 609.7 309,6 50.2 
28.S0 5.80 7.78 1.15 14.'73 .85 .69 695 611,0 308.4 51.4 
38728.75 5.34 7.80 1.15 14.29 -16.86 -16,71 693 611.6 307.9 52.0 
29.UO 3.62 7.81 1.16 12.59 .92 .76 669 612.2 307.3 52.5 
29.25 4.51 7.82 1.16 13.49 .89 .71 67Q 612.7 306.8 53.1 
29.50 6.88 7.81 1.16 15.85 .82 .63 704 613.3 306.2 53.7 
29.75 6.75 7.80 1.16 15.71 .83 .65 703 613.9 305,6 54~2 
30,·00 6.84 7.78 1.16 15.78 .82 .65 706 6l4.5 305.1 54.8 
30.25 6.63 7.78 1.16 15.!)7 .83 .65 702 615.0 304.5 55,4 
38730.50 6.25 7.78 1.16 15.19 -16.85 .. 16.66 698 615.6 30a~9 55.9 
31.00 5.96 7.76 1.16 14.88 .86 .67 695 616.7 302.8 57.1 
31.50 5.66 7.73 1.16 14.54 .86 .68 695 bP.7 301 ~6 58.:2 
32.UO 5.52 7.72 1.15 14.36 ,67 .69 694 618.7 300.5 59.3 
32,50 5.31 7.65 1,15 14.11 .88 .69 690 619,7 299.3 60.41 
33,00 5.82 7.60 1.14 14.!>6 .87 .67 695 620.7 298.1 61.6 
33.50 6.27 7.52 1,13 14.92 .86 .66 700 tl21.6 296.9 (>2.7 
34.00 6.21 7,43 1.12 14.77 .86 .66 699 622.5 295.7 63.8 
34.50 5.79 7.36 ~ .11 Lt.·.26 .87 .68 695 623.4 294~5 64.9 
35.00 5.40 7,28 1.09 1.3.76 .88 .69 692 6~4.2 29;3.3 66.0 
35.!10 5,03 7.18 1~07 13.28 .90 .71 686 tl25.0 292,,1 67.2 
36~OO 5.70 7.07 1.06 13.133 .88 .68 691 625.11 ~9Q.9 68.3 
36.50 6.63 6.16 1.04 14.63 .97 .65 697 626.6 289.6 69.4 
37.00 7.21 6.84 1.02 15.07 .Ab .63 7/)1 627,3 2B8 .. ~ 7(l.5 
37.50 7.57 6.71 1.00 15.29 .85 .62 70b ll27.9 287.I 71.6 
38.00 7.07 6.59 0.9(; 14.64 .86 .65 703 623.6 285.H 72~ 7 
38.50 7.21 6.47 0.96 14.64 .85 .64 703 629 .. 2 284.5 73.8 
39.00 8.04 6.35 0.94 15.33 ,84 .62 711 629.8 283.1 74.9 
39.50 7.,81 6.17 0.92 14,90 .84 .6'3 708 630.3 281.8 76.0 
40.00 7.9I 6.06 0.90 1·4.86 .84 .6';' 711 630.9 28C.4 77,0 
40.50 7.96 5.93 0,88 14.77 .84 .63 710 631,4 779.0 7S.1 
41.00 7.97 5.74 0.85 l4.56 .85 .64 707 631 .. 8 277.6 79.2 
41.50 8.21 5.6~ 0.82 -14.71 .84 .63 710 632.2 276,1 80c3 
42.UO 8.13 5.43 U.80 14.35 .85 .64 706 632.6 274.,6 81,3 
:."j,-
38742.25 8.33 5.32 0.78 14.43 -16.85 -16.63 707 632.8 272 .. 9 81.9 
42,50 7.86 5.22 0.77 13.85 .86 .65 699 633.() 273.1. 82.4 
42.75 9.16 5.14 0,75 15.04 .63 .60 711 '6;33.2 272.3 82.9 
43.00 10.7? 5.03 0.74 16.:;14 .80 .55 725 633.3 271.6 83,5 
43.25 10.50 4.9 3 0.73 16.16 .80 .57 723 633.5 270.8 84.0 
43.50 10.45 4.82 0.71 15,98 .80 .57 722 633.6 270.0 84.5 
43.75 10.39 4.72 0.70 15.81 .81 .58 121 633.8 269.1 85.1 
'14.QO 10.54 4.61 0.68 15,83 .81 ,51 721 633.9 268.3 85.6 
44.25 10.48 4.51 0.67 15.66 .82 .57 717 634.0 267.5 M~l 
44.50 10.32 4.41 0.66 15.38 .82 .~8 '715 634.1, 266.6 86.6 
44.75 10,36 4.31 0.64 15.31 .82 .59 717 631t.:? 265.7 87.2 
45.00 10.40 4.21 0.63 15.23 ,81 .59 719 634.3 264.9 87.7 
45.25 10.64 4.10 0.61 15.35 .81 .58 719 634.4 264 • .0 8S.2 
38745.40 10.80 4.05 0.60 15.45 -16.82 -l6.!;)7 717 634.5 26;a.4 88.5 
45.50 10,86 4.00 0.60 15.46 .Bl. .57 718 634,5 263.0 a8.7 
45.60 10,91 3.96 0.59 15,46 ,81 .57 718 634.5 262.7 .88.9 
45.70 18.13 3.91 0.59 22 .• 64 .65 .40 781 634.5 262.3 89~1 
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II Table 3 (cont.) 
II 
1j 
~ 1964 7GA (Explorer 24) 
TI \1 ~ MJD _107 :p 107 P 107 :p _107 P log P log P T z Cl 1T- Cl0 0 -0 . s t a c s 1T 1T 0 
4 (OK) (lon) (deg) (deg) 
::---; . .: 
j. 38745.80 9.71 3.87 0.58 l4.16 -16,86 -16.59 698 634.6 261.9 89.3 
45.90 11.06 3.84 0.51 15.4& .82 .56 715 63 4 .6 261.5 89,5 
46.00 7.85 3.78 0.56 12.19 .92 ,61 614 634.6 261,1 89.7 
46.10 6.60 3.15 0.56 10.91 .96 .12 652 634.7 260,8 89.9 
46.20 15.12 3.10 0.55 19.36 .12 .41 756 634.7 260.4 90,1 
46.30 15.16 3.64 0.54 19.35 .72 .45 154 634.7 260.0 90.3 
46.40 13.90 3.61 0.54 lS.05 .75 .48 142 634.7 259.6 90.5 
38746.50 13.03 3.57 0.$3 l.7.l3 .16.11 -16.51 734 634.7 259.2 90.7 r 
I ,- 46.·{5 12.92 3.47 0.52 16.91 .77 .53 734 634,8 258.1 91.3 
47.00 12.60 3.35 0.50 16.45 .78 .54 731 634.8 251.1 91.8 
41.25 12.5& 3.25 0.48 16,31 ,78 .54 729 634.8 256.0 92.3 
41.50 12.35 3.13 0.41 15.95 ,19 .55 727 634,9 254.9 92.t! 
47.75 12.11 3.02 0.45 15.58 .80 .57 726 634.9 253.8 93.2 
48.uO 11.77 2.91 0,44 15.12 ,81 .58 721 634.9 252.6 93.1 
48.25 11.94 2.79 0,42 15.14 .81 • !:IS 720 634.9 251.4 94.2 
48,50 lI.89 2.66 0.41 14."'6 .Bl .56 717 634.9 250.2 94.7 
48.75 12.46 2.55 0,39 15.40 .80 .~6 722 634,8 241h<1 95.2 
49.00 13.56 2.41 0.37 16.34 .18 .. 53 731 634.8 247.6 95,7 
49.25 13.60 2.30 0.36 16.26 .77 .54 733 634.8 246.3 96.t 
49.!:J0 13. {t4 2.18 0.34 15.96 .78 .56 734 634.7 244.8 96.6 
49.75 13.i6 2.06 Oe32 15.~4 .79 .57 728 634.7 243.4 97.1. 
387!:10.00 13.11 1.9~ 0,31 15.39 -16.79 -16.57 726 634.6 241.9 91.5 
50.50 13.12 1,,66 0.28 15.06 .80 .57 722 634.5 238.7 98.4 
:1 51.00 12.84 10 l.2 0.24 ~4.50 .82 .59 716 634,3 235.2 99.3 
p 51.50 12.85 1.16 0.21 14.22 .82 .60 715 634.2 231.3 100.1 
52.vO 12.84 0.91 0.17 13.9.2 .83 .6l 711 633.9 227.1 100.9 
52.50 12.90 0.65 0.14 13,69 ,84 .62 707 633.7 222.5 101.7 
53.00 13.12 O.'tO 0.11 13.63 .83 .62 708 633.4 217.4 102,4 
53 c !'0 13.21 0.13 0.01 13.41 .84 ,63 707 633.1 211.8 103.0 
54.00 13.10 _0.13 0.04 13.02 .85 .64 701 632.8 205.6 103.(:1 
54.50 12.89 _0.39 0.00 12.51 .87 ,66 693 632.4 198,8 104.0 
55.00 12.85 _0.65 _0.03 12,17 ,88 .66 665 632.0 191.5 104.4 
55.50 13.52 _0.91 -0.06 12.56 .87 ,65 693 631.6 183.7 104.6 
56.00 13.74 _1.16 -0.10 12.48 .86 .66 695 631.2 175.7 104.7 
56.5Q 13.72 _1.41 ~0.14 12.17 .87 .67 692 630.7 167.5 104.6 
57.00 13.87 _1.68 .0.17 12.02 .88 .68 689 630.2 159.6 104.5 
57.S0 14,15 _1.91 ... 0.20 12.04 .88 .68 690 629.7 151.9 104,2 
58.00 14.35 _2.15 -0.24 -11.96 .88 .68 688 629.2 144.7 103.7 
58.50 14,60 .2.40 ~0.27 11.93 .88 .67 685 628.6 138.1 103.2 
59.00 14.96 -2.66 -0.31 11.98 .88 .67 688 628.~ 132,1 102.6 
59.50 15.35 -2.92 -0.34 12.08 \187 .67 692 627.4 126.6 101.9 
60.00 15 9 56 -3.17 -0.37 12.02 .. 87 .66 692 626.8 121.6 101.2 
60.50 15.48 -3.43 -0.40 11.64 f,88 .69 686 626.2 117.1 100,3 
61.00 16.00 -3.67 -0.43 11.90 .87 .68 691 625.5 113.1 99.5 
61.50 l6.49 -3.94 ",0.47 12.09 .87 .67 694 624.8 109.3 98.6 
62.00 17.02 -4.19 -0.50 12.34 .8(;, .66 696 624.1 105.9 91.7 j ;1 
62.50 17.86 _4.44 _0.53 12.90 .64 .63 703 623.4 102.8 96.7 
, 
., 
63.00 18.94 _4.69 -0.56 13.69 .82 .60 714 622.6 99.9 95.8 1 
63.50 19.38 -4.94 -0.59 13.85 .81 .60 716 621.9 97.2 94.8 ~ 
64.00 19.62 _5.20 _0.63 13.79 .81 .61 717 621.1, 94.6 93.8 ~ 
64.50 19.68 _5.41 -0,,65 13.62 .81 .62 716 620.3 92.3 92.8 I 38765.00 20.28 ... 5.67 _0.68 13.93 .16,81 -16.61 718 649.5 90.0 91.7 65.25 20.40 _5.78 .0.70 13.91 .81 .61 7~a 619.1 88.9 91.2 .~ 
155.50 20.19 _5.92 .0,12- 13.55 .82 .63 715 618.7 87.9 90.1 1 
65.75 20.28 .. 6.02 .0.73 13,53 ,82 .63 715 618.2 86,8 90.2 ~ 
66.00 20.47 _6.14 _0.74 13,59 .81 .63 715 611.8 85.8 89.6 ii 66.25 20.75 ... 6.24 .0.75 13.75 .al ,63 116 617.4 84.8 89.1 i 
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Table 3 (cont.) 
,1 1964 76A (Explorer 24) 
MJD _107 P 107 P 107 P _107 P log p log Ps T z a 'IT-a 0 6 -60 s t a e 'IT 'IT • (OK) (Ian) (dog) (deg) 
'" i 
38766.50 20.60 -6.35 -0.76 13~49 -16,82 "16,64 715 617.0 83,9 88,6 
66.75 20.75 _6.46 .. 0.78 .13.51 .81 .64 n~ 616.~ 82.9 as.1 
67.00 21.00 .. 6,55 -0.79 13.67 ,81 .63 H8 616.~ 82.0 87.5 
67.25 21.14 -6.63 -0.80 13.71 .81 .63 118 6U.~ 81.1 87.0 
67.50 21.37 -6.69 -0.81 13.86 .80 .63 720 615.~ 80.2 86.4 
67.75 21.59 -6.19 -0.83 'l3.97 .80 ,62 721 614.~ 79,3 85.9 
, ~ 68.00 23.15 -6.87 -0.a4 '15.45 .75 .57 737 614.~ 78,5 85.4 
, I 68.25 26.90 -6.94: -0.85 19.0 .66 .47 710 613.~ 77.6 84.8 
r....l 68.50 25.54 -6.99 -0.86 17.68 .69 .50 759 613.~ 76.8 84.3 
I 68~7!> 25.21 -7.09 -0.88 17.24 ,70 .52 755 613.Q 76.0 83.7 
I 6g e OO 25.60 _7.16 -0.89 17.55 .69 .51 758 6l2.~ 75.2 83.2 , 69.25 26.92 -7.23 -0,90 18.79 .66 .49 768 612.~ 74.4 82.6 I 69.50 26.68 _7.31 .. 0.91 18.46 .67 .50 766 611,~ 73.6 82.1 I 69.75 25.90 .. 7.38 -0.93 17.59 ,69 .52 759 611.2 72.8 81.:) 70.00 24.92 .. 7.45 -0,94 16.52 .71 .55 750 610.7 n~l 81.0 ! I 70.25 24,55 .. 7.53 -0.94 16.08 .73 .56 746 610.3 7l~3 'iO.4 , 
70.50 24.18 _7.61 -0.95 15.62 .74 .58 742 609.8 10.6 '9.9 I 70.75 24.33 _7.66 .. 0.96 15.70 .73 .58 743 609.3 69.8 79.3 71.00 24.68 .. 7.74 -0.97 15.97 ,72 .56 745 608.9 6Q .. l 75.8 
71 .. 25 24.82 _7.82 .. 0.98 16.02 .n .56 746 608.4 6'1.4 78.2 
7l.~0 25.06 _7.87 -0.99 16.20 .72 .57 748 607,9 67.7 77.7 
71.75 25.40 .. 7.93 _1.00 16.46 .71 .57 751 607.5 67.0 77.1 
72.00 25.74 _8.00 _1.01 16.73 .70 .56 754 607,0 66.2 76.5 
72.2~ 26.18 _8.05 -1.02 11.11 ,69 .55 757 606.5 65.6 76,0 
72.50 ~6.52 _8.11 _1.03 17.37 .68 .53 759 606.1 64,,9 75.4 
72.75 26.95 ~8.17 _l.UO 17."78 ,66 .51 764 605,6 64.2 74.9 
73.00 27.70 _8.23 -1.05 18.43 .64 .49 770 605.1 63.5 74.3 
73.25 29.81 _8.28 _1.06 20.41 .59 .44 786 604.7 62,8 73,7 
73.50 29.93 _8.32 -1.06 20.55 .59 .44 7Bb 604.2 62.2 73.2 
73075 29.64 
-8.36 .1.07 20.21 .60 ,46 783 603.7 61.5 72.6 
74.00 28.93 _8.40 -1.08 19.45 .62 .48 777 603.3 60.9 72,0 
74.25 2B.85 _8.46 ~1.08 19.32 .62 .49 776 60Z.8 61).2 71.5 
74.50 28.77 -8.49 _1.U8 19.20 .• 62 .49 775 602.3 59.6 70.9 
74.75 28.90 _8.53 -1.09 19.28 .62 .49 776 601.Q 511.9 70.3 
75.00 28.83 _8.55 -1.09 19.19 .62 .50 775 601.4 58.3 69.8 
75.25 21.81 
-8.51 .. 1.10 18 .. 14 .65 .52 761 600.9 57.6 69,2 
75.50 27.54 -8.59 -1.10 17.84 .65 .53 765 600.5 51.0 68.6 
75."75 21.05 _8.61 ~1.10 17.34 .66 .54 762 600.0 56.4 6a.l 
76.UO 27.09 _8.62 -1.11 17.36 .66 .54 762 599.6 55.6 67.5 
76.25 26.51 -8.67 -1.11-16.74 .68 .56 756 599.1 55.1 66.9 :;, 
76.50 26.25 
-8.68 -1.12 16.45 .68 .58 754 598.6 54·.5 66.3 
". 76.75 26.20 .. 8.71 -1.12 16.37 .68 .~8 754 598.2 53.9 65.8 
17,UO 26.36 -8.74 .. 1.12 16.50 .68 .57 755 597,7 5~.3_ 65,2 I 77,25 27.26 _8.75 .. 1.12 17,39 ,65 .55 762 597.3 52~7 64.6 77.50 28.37 -B.75 -1.12 18.50 .62 .52 771 596.8 5l.1 64.0 77.75 37..51 .. 8.76 ~l,12 22.63 ,53 .42 800 596.4 51.~ 63.5 
78.00 31.34 _8.77 -1.12 21.45 ,54 .'t4 795 596.0 f()~fI 62.9 1 
'1 
78.25 30.49 .. 8.76 -1.13 20.60 .56 ,41 788 595,5 50.3 62~3 j 1 78.50 30.38 _8.75 -'l.13 20 •. 50 .57 ,47 786 595.1 49.1 6:".7 ! 1 18.15 30.38 _8.72 -'1.13 20.53 .57 .48 785 594.7 4'?1 ~l~2 j 79.00 29.87 _8.11 _1.13 20.03 .58 .49 782 594.2 48~~ 61).6 79.25 28.95 _8.69 -1.13 19.13 .59 ,51 177 593.8 41.9 60,0 79.50 28,46 ~8.68 -1.14 18.64 .60 .52 773 593.4 47.3 59.4 
., 79.75 27.89 .. 8.65 -1.14 18.10 .62 .54 768 592.9 46.8 58,8 i 80.00 28.11 _8.64 -1.14 IS.32 .61 ,53 710 592.5 '~t:,. ~ 5th3 ~ 1 
'; 80.25 28.39 _8.63 -1.14 IS.bl .60 .52 773 592." 45.~ ~1~ - i I 80.50 28.83 _8,62 -1.14 19.07 ,59 .52 775 591.7 45.0 57.1 , , . .i ~ 80.75 30.07 _8.61 -1.14 20,32 .57 .49 783 591.3 44,4 56.5 ~l ij 81.00 32.74 .. 8.59 _1.14 23.01 .50 .43 802 590.9 4~ .. t;l ~5 .. 9 I '\l 81.25 35.78 -8.57 -1.14 26.07 .43 .~6 822 590,5 4~ .. :'l ~5.4 .. ,\' 290 
i 
.' '. ;':':""-"!~"~~";''''_''''.,:' «.~, ... O.,~. __ '-'- _ •• _.,~ _~_-".,,"-,,2: .. c-~ . ......: =~.:...., -. __ IC __ .c_ -' > ...:: _ ' ." .... _' , ."~ •. _., . .' """,,- -'-"-' " ,,~._: ' .• ' ,,_.. . """,,,,--, _~.~r..., •. ," ~'L _'. _.'''.l:~,.",-~",-__ .,,, __ ' ..t. _ .~._,.:,, __ ~._ u_ .~ _' •• _." '" ~,'li<. ..... _ ... " ~_.' 1~ 





19M 76A (Explorer 24) 
" I _107 P 107 P • 107 P _107 P MJD f· I s t a 
I 
'j 
I 38781.!>0 36.30 -8.56 -1.14 26.60 I 61.75 37.93 -8.54 -1.14 28.25 , 82.00 39.23 -8.50 -1.13 29.60 
62.2!> 41.54 -8.46 -1.13 31.95 
82.!>Q 44.14 -8.43 -l.12 34.59 
, 62.75 41.30 -8.37 -1.12 31.81 I 
, 83.00 40.33 .. 8.34 -1.12 30.87 
i ! 83.25 39.44 -8.33 -1.1.1 30.00 1 83.!JO 36.01 _8.24 -1.10 28.68 
.-1 83.75 36.99 -8.17 -1.10 27.72 
64.00 35,86 -8.13 -1 0 09 26.64 
84.25 3 tlo51 -8.07 -1.09 25.35 
84.50 32.74 _B.02 -1.08 23.64 
84.75 30.87 _7.97 -1.07 21.83 
85.00 29.82 _7.89 -1.06 20,87 
85.25 28.7U _7.84 -1.06 19.88 
85.!>O 2e.57 -7.79 -1.05 19.73 
85.75 29.10 -7.69 -1.04 20.36 
86.00 29.63 ... 7.63 ~1.03 20.97 
86.2:; 29.97 _7.56 -1.03 21.38 
86.5(; 30.52 -7.S1 -1.02 21..99 
86.75 31.61 -7.42 -1.01 23.16 
!l7. UQ 32.51 _7.35 -toOO 24.16 
,87.25 33.22 _7.28 -0.99 24.95 
87.50 33.64 _7.21 -0.98 25.44 
87.75 33.66 _7.14 -0.97 25.55 
, 
" 
88.00 34.44 -1.08 -0.96 26.40 
88.25 34;72 .. 6.99 -0.95 26.78 
88.~0 34.93 -6,93 -0,94 27.06 
88.75 35.29 -6.95 -0.93 27.41 
89.00 39.77 _6.79 -0.92 32.07 
89.25 40.09 -6.71 ~0.91 32.47 
89.50 36.75 _6.64 _0.90 29.21 
89. "(S 36.20 -6.56 -0.89 28.76 
90.00 35.53 _6.41 _0.88 26.18 
90.25 35.46 _6.40 _0.88 28.18 
90.bO 36.60 _6.32 -0.87 29.41 
90.75 35.73 -6.24 -0.86 28.62 
91.00 35.44 .-6.14 -0.85 28.45 
91.Zb 35.32 -6.04 -0.83 ·28.45 
91.~O 35.47 _5.95 -0.82 28.70 
91.7!') 35.35 -5.86 -0.81 28.68 
92.UO 35.28 -5.75 ... 0.80 28.73 
92.2!:) 35.88 ,..5.32 -0.78 29.78 
92.50 36,,73 -5.54 -0.77 30. It 1 
92 .. 15 36.18 _5.44 _0.75 30 .• '9 
93.0Q %.71 -5.32 -0.74 29.65 
93.25 33,63 -\5.23 -0.73 27.67 
93.~O 32.72 _5.09 -0.7,l 26.91 
93.75 33.07 ... 4.96 -0.70 27.39 
94.00 32.81 -'t • .8 7 -0.68 27,27 
94.25 32.87 .. 4.75 -0.67 27.45 
94.50 34.40 _lr.64 -0.65 29.11 
94.75 3'1.57 _4.51 ... 0,,64 29.42 
9S.UO 37.02 -4.38 -0.62 32.,02 
95.25 41,65 _4.28 -0.60 36.17 
95.!;l0 47.l0 .. 4.l6 ... 0.59 42.35 
95.75 46.39 _4.03 -0.57 41.79 
96,00 42.13 _3.93 ... 0,56 37.65 
96.25 38.26 .. 3.79 -0.54 33.93 
Table 3 (cont.) 






























































log Ps T z (], 'IT-0.0 6 -6 11' 11' 0 
(OK) (km) (deg) (deg) 
-16.36 823 590.1 42.7 54.8 
.35 827 589.7 42.2 54.2 
.33 832 589.3 41.6 53.b 
.28 845 588.9 41.0 53.0 
.24 859 588.6 40.5 52.4 
.27 848 588.2 39.9 51.8 
.30 841 587.8 39.4 51.3 
¥31 837 587.5 38.8 50.7 
.~3 831 581.1 38.2 50.1 
,35 825 586.8 37.7 49.5 
.38 819 586.4 37.1 48.9 
.40 813 586.1 36.6 48.3 
,44 802 585.7 36.0 47,7 
.48 791 585.4 35.5 47.1 
.50 780 585.1 34.9 46.5 
.52 7tH 584.8 34.4 46,0 
.52 7BO 584.4 33.8 45.4 
.51 783 584.1 33.3 44.8 
.50 786 583.8 32.8 44.2 
.49 789 583.5 32.2 43.6 
.48 793 583.2 31.·' 43,0 
.45 800 583.0 31.1 42.4 
.44 804 582.7 30.6 41.8 
.42 808 582,4 30.1 41.2 
.41 812 582.1 29.5 40.6 
.41 812 581.9 29.0 40.0 
.39 816 581.6 28.5 39.4 
.39 818 58l.4 27.9 38.8 
.39 819 581.1 27.4 38.2 
.38 819 580.9 26.8 37.6 
.31 839 5S0.7 26.3 31.0 
.30 841 580.5 25.8 36.4 
.36 827 580.3 25.3 35.8 
.37 824 580.0 24.7 35.3 
.38 822 579.8 24.2 34.7 
.37 823 579.7 2;3.7 34.! 
.35 828 579.5 23.1 33.5 
.31 823 57'1.3 22.6 32.9 
,38 821 579.1 22.1 32.3 
.38 821 579.0 21.6 31.7 
.37 822 578.8 21.0 31.1 
.38 821 578.7 20.'5 30.5 
.37 823 518.5 20.0 29.9 
.35 829 578.4 19.5 29.3 
.34 831 578.3 16.9 28.7 
.35 829 578.2 18.4 28.1 
.37 824 578.0 n.9 2.7 .• 1> 
.40 816 517.9 17 .4 26.9 
.41 813 577,8 16.9 .26.3 
.41 814 577.8 16.3 25.6 
.4~ 814 577.7 15.S 2'5.0 
.40 815 577.6 15.3 24.4 .~ 
.;n 822 577.5 14.8 23.8 
, 
~.a,1 823 5'tl~5 14.3 23.2 I ~33 634 5?r.4 13.7 22.6 
.~fJ 853 577 .4 13.2 22.0 t -~ 
.20 871 577.4 12.7 21.4 
.2l 869 577.3 12..2 ZO.8 
.25 855 577.3 11.7 20.2 
.30 ij42 577.3 11.2 19.6 
, . 
-.--'.~-~-'~--------'" ... - ...... ""-.J!!O!U ... _·~~t,.It;,:.~ ..... u, .. M 
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...../. Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _107 P 107 P 107 P _107 P log p log Ps T z a. -a. o -0 s t a e TT TT 0 TT 0 
:. (OK) (kID) (deg) (deg) 
" 
38809.00 14.90 2.41 0.34 17.66 -16.63 -16.58 766 586.8 344.9 -11.4 
09.25 14.81 2.52 0.36 17.69 .63 • !:I 8 765 587,] 344.4 -12.1 
09,50 13.88 2.63 0,38 16,90 ,66 .60 760 587,5 ~43.9 _12.7 
:09.75 13.88 2.75 0,39 17,02 .65 .59 762 587.9 343,3 -13,3 
10,00 13.67 2.84 0.40 16.91 .64 .58 764 588,2 ~42.8 -13.9 t ~...: 
10.25 13.66 2.95 0.42 17.03 .64 .58 765 588.6 342.3 -14,5 
10.50 13.64 3.06 0.43 17.13 .65 .5a 764 589.0 341,8 -15.1 
10.7, 13.62 3.16 0.45 17.24 .65 .58 764 589.4 341,2 -15,~ 
11.00 13.80 3.27 0.46 17.53 .64 .57 767 589.8 340.7 -16.4 
11.25 13.77 3.36 0.48 17.62 .64 .56 768 590.2 340.2 ... 17.0 
,,,........ ~ 11.50 13.95 3.46 0.49 17.89 .63 .56 770 590.6 339.7 -17.6 
11.75 13.91 3.55 0.51 17.97 .63 .55 771 591.('1 339.1 -18.2 
12.00 13.87 3.63 0.52 18.02 .63 .55 771 591. 4 338.6 -18.9 
12.25 15.46 3.73 0.53 19,,'4 .58 • !:I 0 784 591.8 338.1 -19.5 
12.!l0 16.89 3.83 U.55 21.27 .54 .46 794 592.2 337,5 -20.1 
12.75 15.28 3.94 0.:'6 19.77 .57 .48 786 592.7 337.0 -20.7 
13.00 14.60 4.02 0.57 19.19 .59 .50 783 593.1 336.5 -21.3 
13.25 13.82 4.13 0.58 18.53 .62 ,52 777 593,5 335.9 -22.0 
13,50 12.62 4.22 0.60 17.43 .66 ,56 767 594,0 335,4 -22.6 
13.75 11.83 4.32 0.61 16.76 .68 .5a 762 594.4 334.9 -23.2 
14.00 11.35 4.41 0.62 16.38 .69 .59 761 594.8 334.3 -23.8 
14,25 12.12 4.52 0.63 17.27 .66 .!)5 768 595.3 333.8 ...,24,4 
14.50 12.78 4.61 0.64 18 G 03 ,64 .53 774 595.7 333,2 -~5.1 
14.75 16,04 4.71 0.66 21.41 .56 ,44 796 596,2 332.7 -25.7 
15.00 21.47 4.80 0.67 26.95 .45 ,33 825 596.6 332.2 -26.3 
15,25 18.09 4.90 0.68 23.66 ,51 .39 810 597.1 331.6 .. 26,9 
15.!:I0 16.15 4.99 0.69 21.83 ,56 .43 798 597.6 331,1 -27.5 
15.7~ 16.91 5,08 0.71 22.71 ,55 .42 801 598,0 330,5 -28,2 
16,00 20.07 5.18 0.72 25 0 96 .49 .36 816 598,5 330.0 -28,8 
16.25 19.43 5.26 0.73 25.42 .49 ,36 817 599,0 329.4 -29,4 
16.!:IO 14.74 5.36 0.71t 20,84 .58 .4/1 795 599,4 328.9 -30.0 
16.75 14.47 5.43 0.75 20,65 .59 .45 791 599,9 328.3 -30.6 
17.00 14.72 5.51 0.76 21.00 .59 ,45 792 600,4 327,7 -31.3 
17.25 14.77 5.60 0.77 21.13 .59 ,44 794 600,9 327.2 -31,9 
17.50 14.50 5.66 0.78 20.94 .59 .44 794 601.3 326,6 -~2.5 
17.75 14.44 5.73 0~79 20.97 .59 .44 794 601,8 326.1 -33,1 
18,00 14.08 5.04 0.80 20.72 ,60 ,45 792 602,3 325.!:I .. 33.8 
18,25 13.92 5.87 0.81 20.60 .61 ,45 791 602.8 324.9 -34,4 
18,50 13.15 5,92 0.82 19.89 .63 ,41 787 603,3 ~24.3 -35,0 
18.75 12.79 5.98 0.82 19.60 .63 ,46 787 603.8 323.8 -~5,6 
19,,00 12.75 6.03 0.83 19,62 ,63 ,46 788 604,2 323,,2 ... 36.3 
19.25 12.09 6.09 0.84 19.02 .64 ,47 784 604.1 322,6 .. 36.9 
19.50 10.61 6.14 0.85 17.59 .68 ,51 175 605,2 322,0 .. 37,5 
19.75 9.85 6.18 0.85 16.88 ,71 .53 770 605.7 321.4 -38,1 
20.(W 9.72 (). 2 3 0,86 16.81 ,71 ,53 170 606,2 320,9 -38,'7 
20.25 9.08 6,,26 o.en 16,21 .13 .54 766 606,7 320.3 -39.4 
20,!:I0 8.96 6.31 o.tn 16 u 14 .73 .55 764 607.2 319.7 .. 40,0 
20,75 8.95 6.34 0.88 16.17 ,73 ,54 767 607,7 319,1 .40.6 
21.00 9.99 6.37 0.88 11.23 ,70 .50 775 608.1 318.5 -4!,Z 
21 a25 10.61 6.43 0.89 17 .93 .69 .50 777 608.6 317,9 -41,9 
21.50 10.31 6.45 0.89 17.65 .70 • !:I 1 776 609.1 317.3 -42,5 J 21.75 10.01 6.50 0,90 17 ,41 .70 ,50 776 609,6 316.6 -43.1 
22.00 9.93 6.55 0,90 P.37 .69 .48 778 610.1 316,0 .. 43.1 
22,25 10.47 6.57 0,91 17.95 .67 .46 763 610.6 315.4 .. 44.3 
22.50 13,21 6.60 0.91 20.71 .61 ,39 801 611.1 314,8 .. 45.0. ~ 
22.75 15.84 6.62 0,92 23,38 .56 .34 816 611,6 314,1 
-45.6 ' . 
23.00 18.90 6.64 0,92 26,46 .50 • 28 831 612,0 313,5 .. 46,2 
38823,10 23.16 6.64 0,92 30.72 -16.'+3 -16.21 850 612.2 313,2 -46,5 




: ..• ,.J 
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'rable 3 (cont.) 
196476A (Explorer 24) 
MJD _107 P 107 P 107 P _10 7 P log p log Ps T z s t a e 1T 
(OK) (km) 
38823.30 30.41 6.66 0.92 37.99 .. 16.34 -16.12 875 612.6 
23.40 31.45 6.67 0.93 39.05 .32 .09 881 612.8 
23.~0 31.85 6.68 0.93 39.46 .31 .09 883 613.0 
23.60 23.81 6.68 0.93 31.42 .43 .20 852 613.2 
23.70 19.02 6.69 0.93 26.65 .51 .28 830 613.4 
23.1l0 15.54 6.70 0.93 23.17 ,58 .35 812 613.6 
38824.00 15.69 6.71 0.94 23.34 -16.59 -16.36 811 614.0 
24.25 12.73 6.71 0.9'. 20.38 .66 .44 795 614.4 
24.!:>0 10.94 6.71 0.94 Itl.!)9 .69 .46 785 614.Q 
24.75 10.21 6.70 0.94 17.86 .70 .46 782 615.4 
25.00 9.61 6.69 0.95 17.25 .72 .48 178 615.S 
25.25 8.51 6.68 0,95 16.14 .75 .51 170 616,3 
25.!:>0 8.37 6.67 0.95 15.99 .76 .53 768 616.8 
25,75 8.36 6.65 0.96 15.97 .77 .53 769 617.2 
26.UO 8.99 t.62 0.96 16.57 .74 .50 773 617.7 
26.25 10.37 6.60 0.96 17.92 .. 70 .45 784 618.1 
26.50 9.90 6.58 0.96 17.43 .72 0 46 781 618.6 
26.75 9.45 6.55 0.96 16.96 .73 .47 778 619.0 
27 .00 9.02 6.50 0.95 16.48 .75 .49 174 619.5 
27.25 8.20 6.47 0.9~ 15.62 ,78 .53 768 619.Q 
27.50 6.05 6.44 0.95 13.44 ,84 .59 750 620.4 
27.7~ 5,68 6.40 0.94 13.02 .B6 .60 746 620.B 
28,UO 5.13 6.36 0.94 12.43 .88 .63 741 621.2 
2B.25 4.49 6.30 0.94 11.72 .91 .65 734 621.6 
28.50 4.18 6,26 0,94 11.38 .92 .66 730 622.1 
26.75 4.10 6.20 0.93 11.23 .92 .66 728 622.5 
29.00 3.72 6.16 0,93 10.lIl .94 .68 724 622.9 
29.25 3.47 6.13 0.92 10,51 .96 .69 720 623.3 
29.50 3.54 6.09 0.92 10.55 .96 ,70 '(21 623.7 
29.75 3.74 6.02 0.91 10.67 .95 .70 723 624.1 
30,UO 3.74 5.97 0.90 10.61 .96 .70 723 624.5 
30.25 3.76 5 5 90 0.90 10.56 .96 .69 721 624.Q 
30.!:>O 3.59 5.83 0.89 10.H .96 .69 718 625 ot 3 
30.75 3.44 5.76 0.89 10.09 .98 .11 716 625.6 
31.00 2.99 5.70 0.88 9.57 _17.00 .73 709 626.0 
31.2~ 2.76 5.60 0.88 9.24 .02 .75 704 626.4 
31.50 2.97 5.51 0.87 9,35 .01 .75 707 626.7 
31.75 3.08 5.41 0.B6 9,35 .01 .73 705 627.1 
32.00 4.56 5.29 0.86 -10.71 -16.95 .65 723 627.4 
32.25 8.23 5.1B 0.85 14.26 .82 .52 760 627,B 
32.50 8.08 5.05 0.B4 13.97 ,B3 .53 758 628.1 
32.75 6.69 4.93 0.83 12.45 .B7 .56 745 628,5 
33.00 6.46 4.78 0,83 12.07 ,,89 .59 740 628.8 
33.25 6.24 4.62 0.B2 11.68 .91 .62 736 629.1 
33.50 5.93 4.51 O.Bl 11.25 .93 .64 731 629,4 
33.75 5.73 4.35 0,81 10.90 .94 .64 726 629.7 
34.00 6.38 4,21 0.80 11.39 .92 .61 .733 630.0 
34.25 7.56 4.03 0.79 12.3B .88 .56 744 630.3 
34.50 7.19 3.83 0.79 11.81 .90 .57 73B 630.6 
34.75 6.73 3.59 0.78 11.10 .93 .61 729 630.9 
35.00 6.28 3.38 0.77 10.44 .96 .64 720 631.1 
35.25 5.74 3.10 0.16 9.60 ... 17.00 .6B 708 631.4 
35.50 5.73 2.82 0.75 9.29 .02 .71 703 631.7 
35.75 5.83 2.53 0.74 9.09 .03 .74 701 631.9 
3b.()0 5.62 2.19 0./3 8.54 .05 • 16 691 632.2 
36,25 5.74 1.85 0,72 6.31 .07 .77 685 632.4 
36.50 5.74 1.50 0.71 7.95 .08 .78 67B 632.6 
36.75 5.65 1.10 0.70 7,44 .11 .80 665 632.8 
37.(,;0 6.19 0.63 0.69 7.51 .11 .80 666 633.1 
294 
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a. rr-a.0 0 -0 1T 0 'i 
(deg) (deg) 
312.7 -47.0 
H2.5 .. 47.2 
312.2 -47.5 
311.9 ... 47.7 
311.7 -48.0 
311.4 -48.2 











303.1 .. 55.5 









294.9 .. 61.6 




290.1 .. 64.6 
289.1 .. 65.2 
288.1 .. 65.8 
287.0 -66.4 
285.9 .. 67.0 
284.7 -67.6 
2B3.5 -68.2 









268.9 .. 73.1:1 
267.0 -14.3 
265.1 -74.8 
263.1 .. 75.3 
261.0 -15.8 
258.7 .. 76.3 
256.4 -76.8 
253.9 .. 77.2 
251.3 .. 77.7 
248.6 
-7B.1 
245.7 ... 78.5 
. -
n.~_~ ._~«_.~ ____ 
. YiIi.f(htt?MI~:..: :.: ,~ 








I Table 3 (cont.) 1964 76A (Explorer 24) I MJD _107 P 107 P 107p _107 P log p log Ps T z a. -a. 0 -0 s t a e 1T 1T 0 1T 0 I (OK) (km) (deg) (deg) 
[ " I I'" 3H837.25 6.96 0.17 0,61l 7.81 .. 17,09 "16.80 675 633.3 242.6 .. 78.9 , 37.~0 7.33 0.00 0.67 8.00 ,08 .80 681 633.5 239.5 .. 79.3 37.75 7.81 0.00 0,66 8.47 .06 .77 690 633.6 236.1 -79.6 ! 3a.OO 8.09 0.00 0,65 8,74 .05 .76 696 633.8 232.7 -79.9 ~ # ! 
! 3a.25 8.48 0.00 0,64 9.12 .03 .74 703 634.0 229.1 .. aO.2 i.,,,, , 38.~0 8.99 0.00 0.63 9.62 .00 .70 708 634.2 225.3 .. 80.5 
, I 38.7!) 9.39 0.00 0.62 10.01 .. 16.98 .67 713 634.3 221.5 -80.7 c .• 39.00 9.60 0.00 1.),60 10,20 .98 .66 116 634.5 217,5 .. 80.9 39.25 9.70 0.00 0.59 10.29 .97 .66 717 634.6 213.5 .. 81.1 
39.~0 8.97 0,00 0,58 9.55 -17.00 .69 7Q6 634.8 209.5 -81.2 
~.~ 39.75 9.08 0.00 0.57 9.65 .00 .68 707 634.9 205.4 .. 81.3 
40,00 8.98 0.00 0.56 9.54 .00 .68 704 635,0 201,3 .. 81.4 
40.25 9,70 0.00 0,55 10,25 .. 16.97 ,64 714 63501 197,3 .. 81.4 
40,50 10.43 0.00 0.54 10.97 .94 ,62 724 635,2 193.4 .. 81.4 
, . 40.75 10.94 0.00 0.52 11.46 .92 .60 730 635,3 189,5 -81,4 
41,,00 10.92 0.00 0.51 11.43 .92 .59 729 635.4 185,8 -81.3 , 
41.25 10.90 0.00 0,50 11.40 .93 .61 728 635.5 182.2 -81.2 t ~I 
~ - 41.~0 10.46 0.00 0.49 10.95 .95- .64 724 635,6 178.7 -81,1 
38841.60 10.06 0.00 0.48 10.54 -16,96 -16.66 719 635.6 177.4 -81.0 
41.80 11.25 0.00 0,47 11.72 ,92 .61 733 635.6 174.8 -80.9 
42.00 13.41 0.00 0.46 13.87 .84 .51 754 635.7 172.2 -80,a 
42,20 16.36 0.00 0.45 16.81 .75 .41 779 635,7 169.1) .. 80.6 
.\ 42,40 15,91 0.00 0.44 16,35 .76 .41 175 635.7 167.5 -80.4 42.60 15.44 0.00 0.43 15,87 ,77 .42 772 635.8 165.2 .. 80,3 
42.80 15.13 0.00 0 0 42 15 0 55 .78 ,43 769 635.8 163.1 -80.1 
43.00 16.27 0,00 0,41 16.66 ,75 .39 779 635.8 161,0 -79.9 
I 43.20 15.45 0,00 0,40 15,85 .77 ,42 771 635,8 159.0 .. 79,6 
. , 
43,40 14.76 0.00 0.39 15.17 .80 .47 764 635,8 157.1 .. 79,4 
~ ~ 43,60 14.59 0,00 0.38 lIt.97 ,80 .46 762 635.8 155,3 .. 79,2 
43.80 13.89 0,00 O. ::17 14 e 26 .82 ,47 755 635,8 153.5 -79,0 
44.00 14.16 0.00 0.36 14.52 ,82 .48 7,7 635.8 151.8 .. 78.7 
4 i f.20 15.22 0.00 0.35 15,57 .79 ,46 766 635.8 150.2 -78.5 
44,40 17.24 0,00 0,34 17.58 .73 .39 782 635.8 148.6 .. 78,2 
44,60 15.84 0.00 0,33 16,17 .76 ,41 772 635.7 147.1 .. 77.9 
'~4.80 14.59 0.00 0.32 14.91 ,BO .46 759 (~35.7 145.7 -17,7 
45.00 13.97 0.00 0.30 14.27 ,82 .49 753 \~35. 7 l44,3 -17.4 
38845.25 14.11 0,00 0,2<1 14.40 .. 16.81 .. 16.47 754 635.6 142,6 .. 77,1 
45.50 13.99 0.00 0,27'14,26 .82 .48 753 635.6 141.0 -76.7 
45 •. 75 13.42 0.00 Q.26 13.66 .84 ",51 746 635,5 139',5 -76,3 
46.00 13.05 0.00 0.25 13.30 ,86 .53 142 635.4 138,0 .. 76.0 
46.25 12.85 0.00 0.24 13.09 .86 .53 739 635.3 136.6 .. 75,6 
46.50 12.55 0,00 0.22 12.77 .87 ,54 7;35 635,2 135.2 -75.2 
46.75 12.37 0.00 0.21 12.58 ,88 ,56 732 635.1 133.9 -74,H 
47.00 12.09 0.00 0.19 12,28 ,89 .57 728 635,0 132,7 .. 74,5 
47.25 11.81 0.00 0.18 11.99 .90 .59 724 634,9 131.4 .. 74.1 
47,50 11.65 0.00 0,17 11.82 .91 .60 7Z1 634.8 130.2 -73,7 
47.75 11.29 0.00 0.15 11.44 .92 .61 716 (:134.6 129.1 .. 73.3 
48,00 11.04 0.00 0.14 11.18 .93 ,64 714 634.5 128,0 .. 72.9 
48.25 10.90 0.00 0.12 11.02 .94 .64 710 634.3 126.9 .. 72,5 
t 
48.50 10.57 0.00 0.11 10.68 ,95 .65 704 634.2 125.8 -72,1 
48.75 10.66 0.00 0.10 10.76 .95 .65 704 634.0 124.8 .. 71.7 
49.00 10.65 0.00 0.08 10.73 .95 ,64 703 f,33.8 123.8 -71.3 
49.25 10 .97 0.00 0.07 11.04 ,94 .65 709 633.6 122.9 -70.9 ~~ 
.A 49.50 11,19 0.00 0.06 11.25 ,93 .65 7P 633.5 121,9 .. 70.4 .f, ~n -l 
49.75 11.42 0,00 O.O~ 14.47 .92 .64 714 633.3 121.0 .. 70,0 -, ~-50.00 11.45 0.00 0.04 11.49 .92 .63 713 633.1 120.1 -69.6 
50.2.5 11.39 0,00 0.02 lL.41 .92 .63 70 632.8 119.2 -69.2 
50,50 11.44 0.00 0.01 11,45 ,92 .62 710 632.6 118.3 -68.8 
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'l'able 3 (cont.) 
19CH 76A (Explol'er 24) 
MJD -107 P 107 j> 107p S t _10
7 P 
. a log Pc log Ps l' z a -a o - 0 
;. 
1T 1T 0 1T 0 
(OK) (1m}) (deg) (deg) 
388!l0.75 11.09 0.00 0.00 ll.09 -16,93 "16,65 705 632.4 117.4 .. 68,,4 "' S 1.UO 10.96 0.00 _0.02 10.94 ,94 .66 704 632.1 116,6 .. 67.9 
!'l1.25 10.74 0,00 _0.03 10.71 .95 .66 698 631.9 115.8 .. 67.5 
51.:;0 10.63 0.00 _0,04 10.59 .95 .66 695 63~.7 115.0 -67.1 
i.'" 51.15 10.63 0.00 _0.05 10.5B .95 ,67 695 631.4 114.2 .. 66., 
52.00 10.65 0.00 -0",06 10.59 ,95 .68 696 631.1 113.~ .. 66.2 
52.25 10.89 0.00 .. 0.08 10.81 .94 .67 699 630.9 112.t, .. 65.8 
52,!:l0 10.93 0.00 -0.09 10,84 .94 .67 698 630,6 111.9 .. 65.4 
'Z.75 10.77 0.00 -0.10 10.67 .95 .68 695 630.3 111.1 -65.0 
53.00 10.94 0.00 -0.12 10.82 .94 .68 698 630.0 110.4 -64.b 
53.25 10.92 0,00 -0.1:3 10.79 ,94 .68 696 629,7 109.7 .. 64.~ 
53.50 10.91 0,00 -0.14 10.77 .94 .68 695 629,4 108,9 -63.7 
!:l3.'l5 11.11 0.00 -0.15 10.96 .93 .67 696 629.1 108.2 
-63.2 
5't.OO 11.34 0.00 -0.16 11.10 .92 .66 699 026.8 107.5 -6.2.6 
54.(!S 11.26 0.00 -0.17 11.09 .93 .66 697 621105 106.S ~62.4 
54.50 11.51 0.00 -0.18 11.33 .91 .04 699 628.1 106.2 
-61.9 
5/ .. 75 11.46 0.00 -0.19 11.27 .91 .63 698 627.8 105.5 -61.5 
~5.00 11.63 0.00 _0.20 11.43 .91 .64 699 627.5 104.8 
-61. 0 
55.25 11.82 0.00 -0.22 11.60 .90 .64 702 627.1 104.2 -60.6 
55.~0 12.02 0.00 -O.'Ut 11.78 .90 .64 704 626.8 103.5 -60.2 
55.75 12 •. 03 0.0 0 -0.25 11.78 .90 .65 704 626 .. 4 102.9 -59.7 
56.00 12.16 0.00 _0.26 11.90 .ll9 .64 705 626.() 102.2 
-59.3 
56.25 12.40 0.00 -0.28 12.12 ,88 ,63 706 625,7 101.6 -58,9 
56.!10 12.56 Q,OO .0.29 12.2'7 ,87 .02 708 625.3 100,9 
-58.4 
SO.75 12.53 0.00 _0.30 12~23 .87 ,61 707 624.9 100.3 -58.0 
57.00 13.65 0.00 _0.32 13.33 .83 .57 719 624.5 99."' .. 57.5 
57.2!l l~,OO 0.00 _0,33 14.67 q79 .52 733 624.1 99.1 -57.1 
57.50 17.50 0.00 _0.34 n.16 .72 .,46 754 623.7 98.5 -56.7 
57.75 15.97 0.00 _0.36 15,61 .76 .51 740 623.3 97.8 .. 56.2 
58.00 15.48 0,00 _0,37 15.11 .78 .53 735 622.9 97 ,2 .. 55.8 
'8.25 15.14 0,,00 -0,38 14.76 ,79 .. 55 732 622,5 96.6 -55.3 
58.50 15.09 0.00 -0.39 14.70 .79 .56 731 622.1 96.0 -54.9 
5B.75 15.11 0.00 -0.41 14.70 .79 .56 730 62~.7 95.4 -54.4 
!:>9.00 16.97 0.00 _0.'t2 16.55 .74 .50 746 621.3 94.9 -54.0 
59.25 18.90 0.00 _0.'+3 1:'.4, .68 .43 761 620.9 94.:1 ... 53.6 
59.!:>0 17.69 0.00 .0.45 17.24 ,71 .46 753 620.4 93.7 _53.1 
59.75 16.01 0.00 .0.40 15.55 .76 .S2 737 620.!) 93.1 .. 52.7 
60.00 15.86 0.00 ~0.47 15,39 ,7( .52 735 619.6 92,5 
-52.2 
60.25 15.96 0.00 -0.49 15.47 ,75 .~1 73'7 619.1 92,0 .. 51.8 
1\ 
60.~0 15.92 0.00 _0.50- 15.42 .75 .52 736 61B.7 91.4 -51.3 
60.75 15.51 0.00 _0.5l. 15.00 .77 .tl5 731 618.2 90.8 .. 50.9 ~-;. 61.00 15.46 0.00 .. 0.52 14.94 .77 .55 730 617,8 90.2 -50.4 I 61.25 15.67 0.00 _0.53 15.14 .76 .54 731 617.3 B9.7 -50~0 61.!l0 15.82 0,00 _0.5 i t 15.28 .76 .54 733 616.9 89.1 .. 4').6 I 61.75 16.11 0,00 ... 0.56 15.55 ,75 .S3 7:':l5 616. 4 88.6 .. 49.1 
! 62.00 19.23 0.00 -0.57 18.66 ,66 .43 761 616.0 88.0 -48,7 6Z.l5 18.66 0,00 -0.58 18,OH .67 .44 757 015.5 87.5 ~48.2 
62,50 18.74 0.00 -0.59 18.15 ,67 .46 755 615.1 86.9 -47,8 
62.75 18.74 0.00 _O~6a 18.14 ,67 .46 754 614.6 80.4 .. 47.3 ; 63.00 18.05 0.00 _0.b2 17.'t3 .68 .47 750 614.1 85.8 .. 46.9 l 
63.25 17.48 0,,00 ... 0.63 16.85 ~69 . .48 747 613.7 85.3 -46.4 ~ 63.50 17.55 0.00 _0,64 16.91 ,69 .49 746 613,2 84.7 -46,0 63.75 17,53 0.00 _0.65 16.ll8 .70 .50 744 612.7 84.2 -45.5 64.00 10.59 0.00 -0.66 .15.93 ,73 .53 736 6l2.3 83.6 .. 45.1 
64.~5 17.01 0,,00 -0.67 16.34 .71 .51 740 611.S 83. ~ .. 44.6 • 1 64.!:l0 17.64 0.00 _0.68 16.96 .69 .50 745 611.3 82.6 .. 44.2 ~1 
64.75 18.17 0.00 -0.69 17.48 .66 .49 748 610.9 82.0 .. 43.7 
65.00 16.81 0.00 _0.70 18.11 .66 .47 753 010.4 81.5 .. 43.3 i 65.25 20.06 0.00 -0.72 19.34 .63 .44 761 609.9 60.9 .. 42.8 j 
65.!:lO 21.21 0.00 .. 0.73 20.48 .60 .42 768 609.4 eO.4 -42.4 ~ 
29G 
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Table 3 (cont.) 
1964' 76A (Explorer 2'~, 
I 
_107 P 107 P 107 P _107 P log p log Ps T 5 -5 ~ MJD 
z o.1T-o.0 
s t a e 1T 
1T 0 
i 
(OK) (1011) (deg) (deg) 
j, 
I ... 38865.75 21.31 0.00 -0,74 20,57 .. 16.60 "16.42 768 609.0 79.9 .. 41.9 
66.00 21.09 0.00 -0.75 20.34 .60 .42 767 60a.5 79.
4 -41.5 
66.25 22.9) 0.00 _0.76 22,17 .56 .38 776 608.0 78,8 -41.0 
66.50 23.92 0.00 .. 0.77 23.15 .54 .37 783 607,6
 78.3 -40.6 
66.75 22.09 0.00 .. 0.78 21.31 .58 .41 772 607,1 77.8 -
40.1 
67.00 21.07 0.00 -0.79 20,28 .60 .43 766 606.7 77~3 
-39,7 i..' 
67.25 19.39 0.00 .. 0.80 18.59 .64 ,47 754 606.2 16.7
 -39.3 
67.~0 21.94 0.00 -0.80 21.14 .58 .42 770 605.7 76.2 -38
.8 
61. "5 23.20 0.00 -0.81 22.39 .54 .38 780 605.3 15.1 -
38.04 
f-' 68.00 27.49 0.00 -
0.82 26.67 .45 .29 805 604.8 15.2 -37.9 
! 
I 38866.20 43.71 0.00 _0.82 42.89 -16.25 .. 16.09 862 
604.4 74,8 -37.6 
68.30 62.52 0.00 _0.63 61.69 .08 -15.92 911 604.3 74.5 
-37,4 
I 66.40 87.16 0.00 _0.63 86.33 -15.92 .76 96~; 604.1 74.3
 -37.2 
f 68.50 105 .. 31 0.00 _0.84104.47 .81 .
66 999 603.9 74.1 .. 37,0 
I p6.cO 80.04 0.00 _0.64 79.20 .93 
.78 958 603.7 73.9 -36.6 
68.70 70.32 0,00 -0.84 69.48 -16.00 .85 936 603.5 13.
7 .. 36,7 
I 68.tW 63.18 0
,00 _0.84 62.34 .05 .90 918 603.1- 73.5 .. 36,S 
I 66.90 55.38 0,00 _0.84 54.54 .12 .97 898 603.
2 73.3 -36.3 
I 69.00 46.28 0.00 _0.85 45.43 .21 -16.05 872 603,0 73. '1 -36.~ 




I 38869.25 33.56 0.00 _0.85 32.71 -16.36 .. 16.21 627 60
2.5 72.6 -35.7 
I 69.50 33.5
2 0.00 _0.86 32.66 .36 .22 625 602.1 72.1 -35
.2 
I 69,75 33.76 0.00 _0.86
 32,90 .36 .Zl 821 601.7 71.5 -34.8 
; 70.00 33.85 0.00 -0.87 32.96 .35 .21 829 601.2 71.0 -3
4.3 
70.2S 32.15 0.00 -o.aa 31.27 .37 .23 622 600.8 70.
5 -33.9 
70.50 30.11 0.00 -0.88 2'i.23 .40 .27 813 600.4 10.0 -33.
4 
70.75 28.46 0.00 -0.89 27.51 .43 .29 806 599.9 69.5 
.. :n.o 
71.00 27.82 0.00 -0.89 26.93 .44 .'31 601 599.5 69.0 
.. 32.5 
71,25 27.15 0.00 .. 0.90 26,25 .46 .33 796 599.1 68.5 -
32.1 
71.50 26.04 0.00 -0.90 25.~4 .48 .36 789 598.7 68.0 -31
,6 
71.75 25.34 0.00 _0.90 24.44 .49 .31 786 598.2 67.
5 -31.2 
72,00 24.20 0.00 -0,90 23.30 .51 .39 781 597.8 66.9 
-30,7 
72.25 24.08 0.00 -0.91 23.17 .51 .39 181 597.4 66.
4 .. 30.3 
72.50 23.15 0.00 -0.91 22.84 .51 .40 779 597.0 65.9 
.,.29.8 
72.75 24.44 0.00 -0.92 23.52 .50 .39 783 596," 65.
4 -29.3 
73.00 25.96 0.00 -0.92 25.04 .47 .36 790 596. 'l 64.9 -28.9
 
73.25 27.68 0.00 -0.92 26.76 .44 .33 798 595.8 64.
4 -28.4 
73.~0 27.64 0.00 -0.92,26.72 ,44 .33 798 595.?'+ 63
.9 -28.0 
73.75 27.80 0.00 -0.92 26.88 .43 .33 799 595.1 63.
4 .. 27.5 
74.00 27.66 0.00 -0.93 26.73 .43 .33 799 594.7 62.9 -
27.1 
74.25 28.04 0.00 -0.93 27.11 .42 .32 801 594.3 6
2.4 -26.6 
74.50 2B.Ol 0.00 -0.94 21.07 .42 .33 801 593.9 61.9 
-26.2 
74.75 27.90 0.00 .. 0.94 26.96 ,42 .33 801 593.5 61.
4 -25,7 
75.00 25.20 0.00 .. 0.94 24.26 .47 .38 788 593.2 60.9 -
25.3 
75.25 22.94 0.00 -0.95 21.99 .5i .43 775 592.8 60.
4 -24.8 
75.~0 22.97 0.00 .. 0.95 22,02 .51 .1t3 775 592.5 59.9 
-24.4 
75.75 23.23 0.00 -0 0 95 22,28 .50 .42 777 592.1 59.4 
.. ,.3,9 
76.00 23.20 0.00 -0.95 22.25 .50 .42 177 591.8 58.8 
-23.4 
76.25 23.72 0.00 -0.95 22.17 .49 .41 781 591.4 58.3 
-23.0 
76.~0 24.16 0.00 -0.95 23.21 .48 .40 783 591.1 57.G 
-22,5 
76.75 24.73 0.00 -0.95 23.78 .47 .40 765 590,7 57.3 
-22,1 
77.00 24.72 0.00 .. 0.95 23.77 .46 ,39 786 590.4 56.8 -21
.6 
17.25 24.63 .. 0.23 .. 0.95 23.45 .47 .40 784 590.1 56.3 -21.2 
77.':>0 24.38 _0.78 _0.95 22.65 .49 .42 779 589,7 55.8 -lO.7 
77.75 24.27 _1.02 _0.95 22.30 .49 .43 178 589,4 55.3 
~20.3 
78.00 24.20 _1.50 _0.95 21.15 .50 .44 115 589.1 !)4.6 ~19.8 
78.25 24.18 ~1.14 ~O,95 21.49 .51 .45 774 588.8 54.3 -19.3 
78.50 24.31 _1.93 -0.94 21.44 .51 .lt5 773 58a.5 53.8 ~
18.9 
·t 297 




































































































































































































_0.01 20 0 15 
_0,80 20.11 
_0.80 21.50 
.. 0,79 22.68 
-0.79 29.84 
.. 0.78 38~97 
-0.78 42.24 





















.. 0.61 27.38 
-0.60 27;,80 
-0.59 29,36 
.. 0.58 30.29 
-0.57 27.98 
_0.56 25.82 




































































































































































































































































































































































g;l~-:-;-~~~~:-o;:-::--::-:-;-,~~~:::;;:;c~,;;,.-::~:;.;:;:~:=;:;;.;::;;;;;;;;;;:;;;;;;:::;,~;;;;;-;c.~;::;:;;:;z:::;;-:;:::::-:::-;:;:c:;::c:::::::~~~~~~~~--:-:-~~-:-c~c-:-...... c .. -.,,_--', c~~~.-· ... ,or,;;. 
'riJP"(""~~~ 
, f 
.. " ...... "~~ .. ~ .. ,-~-
~ .... 'Fi .. " ~ ~ 
" 
Table 3 (cont.) , .,. 
1964 76A (Explorer 24) 





log Ps T z 
a. 'IT -0.0 Ii -Ii 
'IT 'IT 0 
(oJ() (kID) (deg) (deg) 
< I 
38906. DO 16.25 5.36 0.29 21,89 .16,44 "16,42 818 582.7 3
54,2 32.2 
06.25 16.22 5,43 0,30 21.95 ,44 .41 819 583.0 
353,5 32.6 
06.50 16.15 5.52 O. :31 21.98 .44 ,41 819 583.2 352.8 
33.1 
06,75 16.77 5.60 0.32 22.68 ,43 .40 823 583
,4 352.1 33,6 
07,00 17 .55 5.66 0,34 23,55 ,41 ,38 828 583.6 351.5 34
.1 1.-
U7.25 17.77 5.74 0.35 23,87 ,40 ,37 B32 583,9 350
.8 34.5 
07.~0 17.64 5.83 0.36 23,83 ,40 ,:n 831 584,1 350.1 35,0 
07.75 17.06 5.91 0.38 23,34 ,41 ,38 829 584,3
 349,4 35.5 
f;...--j 08.00 16.22 5.97 0.39 22,58 ,43 ,39 826 584.5
 348,7 36.0 
~ 08,25 15.33 6.04 0.40 21
,77 ,45 .41 822 584.8 347 .. 9 36.4 
: 08.50 14.60 6.13 0.4? 21,15 ,46 .43 818 585.0 347.2 
36,9 
08.75 13.83 6,20 0,43 20.46 ,47 ,43 817 585.3 346
,5 37.4 
09. 0 0 13.11 6.27 0.44 19.82 .48 .44 814 585.5 345.7 
37.9 
09.25 11.82 6.36 0,45 18.63 .52 ,48 806 585,,7 345.0 
38.3 
09.50 10.58 6.44 0,46 1 ',.49 ~56 .51 798 586.0 344.2 
38.8 
09.75 9,50 6.48 0.47 16.46 ,58 ,!>4 793 586.2 343,4 39.3 
10.00 8.89 6.57 0.49 15.94 .59 .55 790 586,5 342.6 
39.6 
38942.25 8.79 0.00 0.73 9.52 -16.97 -16.68 780 619.0 1
31,1 23.9 
42.50 8.11 0.00 0.72 8.83 .. 17 .00 .72 771 619,2 130.!;) 23,4 
42.75 7.83 0.00 0,72 8,55 ,02 ,74 766 619.
4 129.9 22.9 
. 'I 43.00 7.32 0.00 0.72 8,04 .05 ,76 759 619.6 129.
2 22.3 
43.25 7.41 0.00 0,71 8,12 .05 .76 760 619.8 128,6
 21.8 
I 
43,50 6.66 0.00 0.'70 7,36 ,11 ,82 747 620,0 128.0 21.3 
43,75 6.92 0.00 0.70 7.62 .10 ,81 750 620.2 127.4 
20.8 
44.QO 7.17 0.00 0,70 7.87 .09 .80 753 620.4 126.8 20.3 
44,,5 8.65 0.00 0 0 69 9.34 .01 .72 773 620,6 126.2 1
9.8 
44.50 9.49 0.00 0.69 10,18 ... 16,98 .69 762 620.7 125
.6 19.3 
44.7:5 10,21 0.00 0,68 10.89 ,95 ,67 789 620.9 125,1 
~8,8 
45,00 9.88 0.00 0,68 10 .% ~96 ,67 786 621,1 124.5 18.2 
45.25 8,60 0.00 0.67 9.27 .. l7 .02 .73 172 621,2 1
23,9 l7. '7 
45.50 8.45 0,00 0,66 9,11 ,03 .75 769 621.4 123.3 
17,2 
45.75 7.05 0,00 0.66 7,71 ,11 ,82 750 621,5 122,7 
16,7 
46,00 6.56 0.00 0,,66 7.22 .14 ,85 743 621,7 122.1 16.2 
46.25 8.02 0.00 0.65 6.67 ,06 ,76 164 621,8 121.6 
15.7 
46.50 8.85 0,00 0.64 9. 4 9 .02 ,73 774 621,9 121,0 15.2
 
46.75 9.25 0.00 0.64 9.89 .01 .12 778 622.1 120
,4 14.7 
47,00 9.64 0.00 0,63 10.27 -16,99 .10 783 622,2 119.9 1
4.1 
47.25 10.22 0.00 0.62 ·10,8't .95 ,65 790 622.::S 119
.3 13,6 
47,50 15.85 0.00 0,62 16.47 .75 .45 841 622.4 116.7 13.1
 
47.75 17.76 0.00 0.62 18.38 ,70 .39 856 622,5 118.2 
12.6 r 
48.00 16.65 0.00 0.61 11.26 .74 .43 845 622.6 117 .6 
12.1 
48.25 13,58 0.00 0.60 14.18 .83 .53 821 622,7 Il7 ,
a 11.6 
48,50 12.35 0.00 0.60 12.95 .87 ,57 all 622,8 116.5 11.1 
48.75 11.52 0.00 0.59 12.11 .91 .61 802 622,,9 115
,9 10,6 
49.00 12.96 0.00 0.59 13.55 .85 .55 816 623.0 115.4 
10,1 
49.25 16,04 0.00 0.58 16.62 .75 ,44 844 623,,1 114
.8 9.6 
49.50 15.80 0.00 0,58 16~38 .76 .45 842 623.2 114,3 9.0 
49.15 14.63 0.00 0,58 15.21 .79 ,48 833 623.2 113.7 
805 
50.00 15.93 0.00 0.57 16.50 .74 .43 846 643,3 113.2 a.O 
50.25 15,36 0.00 0,57 15.93 .15 .44 842 623.4 112.6 7.5 
50.50 14.36 0.00 0,56 14.92 .80 .49 831 623.4 112.1 7
,0 
50.75 13~78 0.00 0.56 14.34 .83 .52 824 623.5 111.5 6.5 
51.00 13.29 0.00 0.56 13.85 .84 .52 822 623.5 111.0 6.0 
, 
, 
51.25 13.82 0.00 0.55 14.37 .81 .50 828 623.6 110.4 5.5 
:-.h 
51,50 17.04 0.00 0.54 17.58 ,72 .41 853 623,6 109,9 5.0 
51.75 14,77 0.00 0.54 15,31 ~79 .47 835 623,7 109.3 4.5 
52.00 12.60 0.00 0.54 13.14 .87 .56 814 623.7 108,8 4.0 
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" 1964 76A (Explorer 24) " it
H 
lj I, 
MJD _107 P 107 P 107 P -107 P log p log Ps T a. Ii -Ii d z -a. 




0.54 12.60 -16,60 il 38952,!l0 12.06 0.00 -16.90 806 623,8 107.7 ::h0 
11 52.75 11,53 0.00 0.53 12.06 .92 .62 801 623,9 107,2 2,5 h 53,00 10,37 0,00 0,52 10.89 .96 .66 790 623.9 106.6 2.0 
H 53,25 9.21 0.00 0.52 9.73 -17.01 .71 777 623.9 106.1 1.5 ~ 53.50 8.25 0.00 0.52 8.77 .06 .16 765 624.0 105.6 1.0 i ,. 
53.75 8.83 0.00 0.52 9.35 .03 .72 773 624~n 105.0 0.5 
54.00 8.79 0.00 0.51 9.30 .01 .70 775 624.0 104.5 -0.1 
54.25 11.95 0.00 0.51 12.46 -16.88 .57 809 624.1 104.0 -0.6 
54.!l0 13.97 0.00 0.51 14.48 .83 .52 824 624.1 103.4 -1.1 ( 
54.75 14.44 0.00 O. ~jQ 14,94 .81 .50 828 624.1 102.9 -1.6 ,- 55.00 13.46 0.00 0.50 13.96 .84 .53 820 624.1 102.4 -2.1 
55.25 13.20 0.00 0.50 13.70 ,85 .55 817 624,2 101.8 
-'!.6 
55.50 13.05 0.00 0.50 13.~5 .86 ,56 815 624.2 101.3 -3,1 
55,~ h 12.79 0.00 0.49 13.28 .87 .57 813 624.2 100.a ... 3.6 
56.J>J 12.63 0.00 0.49 13.12 .87 .57 812 624.3 100.3 ... 4.1 
'56.25 12.67 0.00 0.48 13.15 .87 .56 813 624.3 99.7 -4.6 
56.50 12.82 0.00 0.48 13.30 .86 .55 816 624.3 99.2 -5~1 
56.75 14.21 0.00 0.413 14.69 .81 .50 828 624.4 98.7 -5.6 
57.00 14.05 0.00 0.48 14.53 .82 .51 826 624.4 98.2 -6.1 
57.25 13.68 0.00 0.47 14.15 .83 .52 822 624.4 97.6 -6,6 
57.50 13.32 0.00 0.47 13.79 .85 .55 818 624.5 97.1 -7.1 
57.75 12.54 0.00 0.47 13.01 .88 .58 811 624.5 96.6 -7.6 
58.00 
-11.97 0.00 0.47 12.44 .90 .60 805 624.6 96.1 -8.0 
58.25 10.47 0.00 0.47 10.94 .96 .66 790 624.6 95.5 -a.5 
58.50 8.46 0.00 0.46 8.92 -17.05 .75 766 624.6 95.0 ... 9.0 
58~75 7.69 0.00 0,46 8.15 .08 .79 755 624.7 94.5 ... 9.5 
59.00 8.78 0.00 0.46 9.24 .03 .'3 770 624.7 94.0 -10.0 
. ~1 59.25 10.08 0.00 0.46 10.54 -16.97 .68 786 624.8 93.5 ... 10.5 
59.50 10.15 0,00 0.46 10.61 .97 .68 787 624.8 92.9 -11.0 
59.75 10.53 0.00 0.46 10.99 .95 .65 791 624.Q 92.4 -11.5 
60.00 11.22 0.00 0.46 11.68 .91 .60 801 624.9 91.9 -12.0 
60.25 12.74 0.00 0.46 13.20 .85 .54 816 625.0 91.4 -12.5 
60.50 16.03 0.00 0.46 16.49 .75 .44 844 625.1 90.9 -13.0 
60.75 19.00 0.00 0.46 19.46 .67 .36 865 625.1 90.4 -13.5 
61.00 17.34 0.00 0.46 17 .80 .72 .41 853 625.2 89.8 -14.0 
61.25 14.44 0.00 0.46 14.90 .80 .50 830 625.3 89.3 -14.5 
61.50 14.13 0.00 0.47 14.60 .82 .51 826 625.3 88.8 -15.0 
61.75 13.83 0,00 0.'47 l'h30 .82 .52 824 625.4 88.3 -15.5 
62.00 13.84 0.00 0.47 14.31 .82 .51 825 625.5 87 0 8 -16.0 
62.25 13.55 0.00 0.47' 14.02 .82 .51 824 625.6 87.3 -16.4 
62.!l0 12.86 0.00 0.48 13.34 .85 .54 816 625.7 86.7 -16.9 
62.75 12.17 0.00 0~48 12.65 ,88 .58 809 625.7 86.2 -17,4 t 
63.VO 10.97 0.00 0.48 11.45 .92 .62 797 625.8 85.J -p.9 
63.25 10.50 0.00 0.48 10.98 .94 (164 792 625.9 85.2 -18.4 
63.50 9.94 0.00 0.48 10.42 .96 .66 786 626.0 84.7 -18.9 
63.75 9.60 0.00 0.48 10.08 .97 .67 782 626.1 84.2 -19.4 
64.00 10.50 0.00 0.48 10.98 .93 .62 794 626.2 83.7 -19.9 
64.25 11.10 0.00 0.48 11,58 .90 .59 802 626.3 63.1 -20.4 
64.50 11.40 0.00 0,49 11.89 .89 .57 806 626.5 82.6 -20.9 
64.75 12.44 0.00 0.49 12.93 .85 .53 817 626.6 82.1 -21.3 
65.00 13.17 0.00 0.49 13.66 .82 .50 825 626.7 81.6 -21.8 
. , 65.25 13.19 0.00 0.49 13.68 .82 .51 824 626.8 81.1 -22,3 
65.50 12.92 0.00 0.50 13.42 .63 .52 820 627.0 80.6 -22.8 
65.75 12.34 0.00 0.50 12.84 .~! 5 .54 815 627.1 80.1 -Z3.~ 
66.00 12.18 0.00 0.50 12.68 ,S6 .88 813 627.2 79.5 -23.6 " ~ 
" 66.25 10.17 0.00 O.~O 10.67 .93 ,95 792 627.4 79.0 -24.3 
66.50 9.72 0.00 0.50 10.22 .95 .97 787 627.5 78.5 -24.7 
66.'(5 9.60 0.00 LI.50 10.10 .96 .98 784 627.7 78.0 -25.2 
67.00 9.69 0.00 0.51 10.20 .96 .'n 784 627.8 77.5 -25.7 
67,25 9.90 0.00 0.51 10.41 ~9~ .'H 787 6(8.0 77.0 -26.2 
301 




Table 3 (cont.) 
1964 76A (Explorer 24) 
'\ MJD _107 P 107 P 107 P _107 P log p log Ps T 7- a11"-a0 I:i -8 f, s t a e 11" 11" 0 (OK) (Inn.) (deg) (deg) l 
It 38967.!lO 10.01 0.00 0,51 10.52 -16,95 0016,96 788 628.1 76,5 .. 26.7 11 67.75 10.14 0.00 0,52 10,66 .94 ,95 790 628.3 76.0 -27.2 ~ 
J 
68.00 10.06 0.00 0.52 10,58 ,95 ,95 789 628.5 75.4 
-21.6 j .... 68.25 10.31 0.00 0.52 10.83 ,93 • 94 792 628,6 74.9 -2S.1 ! ~ I 68.50 10.46 0.00 0.52 10,98 .92 .93 795 628.8 74.4 -28,6 ~ 68.i5 10.62 0.00 0.53 11.15 ,91 ,92 798 629.1) 73.9 .. 29.1 ~ I 69.00 11.30 0.00 0.53 1l.ij3 
.88 .89 806 629.2 73.4 -29.6 , 69.25 12.82 0.00 0.54 13.36 .82 ,83 823 629,4 72.9 -30.1 i'i 
" 
69.50 14.86 0.00 0,54 15.40 .76 .76 843 629.6 12.4 -30.5 r I 69.75 12.67 0.00 0.54 13.21 •• 83 .83 822 629,8 n.S .. 31.0 r .--- j ~ 70.00 12.03 0.00 0.55 12.56 ,85 ,85 815 630,0 71.3 -3i.5 i 70,25 13.42 0.00 0.55 13.97 .81 .81 828 630.2 70.8 -32.0 70.50 14.81 0.00 0.56 15.37 .76 
• "6 841 630. 4 70,3 
-32.5 i 70.75 14.39 0.00 0.56 14.95 ,77 In 838 630.7 69.8 
-32.9 
, 
! 71.UO 14.09 0.00 0.56 14.65 .78 • "f8 835 630,9 69,3 .. 33.4 .. i 71,25 11.82 0.00 0.57 12.39 .B6 .86 813 631.1 68.8 
-33.9 71.50 11.42 0.00 0.57 11.99 .88 .87 807 631.4 68.2 -34.4 71.75 11.33 0.00 0.58 11.91 .89 .88 806 631.6 67.7 .. 34.8 72.00 11,35 0.00 0 .. 58 11.93 
.89 .88 806 63t.8 67.2 -35.3 72.25 1l.26 0.00 0.58 1l.84 
.89 .88 806 ,')32.1 66.7 -35.8 72.50 11.~7 0.00 0.59 11.76 .89 .88 805 632.4 66.2 .. 36.3 72.75 1l.19 0.00 0.60 11.79 .89 .88 805 632.6 65.7 .. 36.8 73.UO 11.10 0.00 0.60 11,70 
.89 .88 804 632.9 65.1 
-37.2 73.25 10.81 0.00 0.60 11.41 ,91 .89 801 633.2 64.6 -37.7 73.50 10.62 0.00 0.61 11.23 
.91 .90 799 633.4 64.1 
-38.2 73.75 10.64 0.00 0.62 11.26 
.91 .89 799 633.7 63.6 -38.7 74.00 11.27 0.00 0.62 II 0 8 9 .88 .86 808 634.0 63.1 -39.1 74.25 12.42 0.00 0.63 13.05 .84 .81 821 634.3 62.5 -39.6 74.50 13.46 0.00 0.63 14.09 
.81 .78 831 634.6 62.0 
-40.1 74.75 14.80 0.00 0.64 15.44 
.76 .73 845 634.9 61.5 ~40.6 75 g UO 15.94 0.00 0.64 16.58 .73 .70 " 855 635.2 61.0 
-41.0 75.25 16.04 0.00 0.65 16.69 .73 .70 855 635.5 60.5 .. 41.5 75.50 16.96 0.00 0.66 17.62 .71 .68 861 635.8 59.9 -42.0 75.75 16.43 0.00 0.66 17.09 .72 .69 857 636,2 59.4 .42.4 76.UO 16.21 0.00 0.66 16.87 .73 .69 856 636.5 58.9 .. 42.9 76.25 14.84 0.00 0.67 1.5. ~l .77 .73 845 636.8 58.4 .. 43.4 76.50 14.70 0.00 0.68 15.38 .77 .73 844 637.2 57.8 .. 43.9 
n 
76.75 14.05 0.00 0.68 14.73 .79 .74 839 637.5 57'.3 
-44.3 77.00 13.90 0.00 0.69 14.59 
.79 .74 839 637.9 56.8 
-44.8 77.25 13.95 0.00 0.69,14.64 ,79 .74 839 638.2 56.3 -45.3 77.~0 13.99 0.00 0.70 14.69 .79 .75 838 638.6 55.7 .. 45.7 77.75 13.91 0.00 0.7l. 14.62 .79 .74 838 639.11 55.2 -46.2 78.00 14.04 0.00 0.72 14.76 .79 .74 840 639.4 54.7 -46.7 78.25 14.05 0.00 0.73 14 0 78 .79 .73 840 639,7 54.1 .. 47.1 78.50 14.05 0.00 0.73 14.78 .79 .14 840 640.1 53.6 -47.6 78.75 13.94 0.00 0.74 14.68 
.80 .74 839 640.5 53.1 -48.1 79.00 13.7Z 0.00 0.74 14.46 .80 .74 837 640.Q 52.5 -48.5 79.25 13.68 0.00 0,75 14.43 ,81 .74 837 641.3 52.0 -49.0 79.50 13.64 0.00 0,76 14.40 
.80 .74 837 641.7 51.5 -49.5 79.75 13.79 0.00 0.77 14.56 .80 .73 840 642.1 50,9 -49,9 80.00 13.82 0.00 0.77 14.59 .80 .72 841 642.5 50.4 -50,4 80.25 13.95 0.00 0.78 H.B .79 
• (2 843 643.11 49.8 ~50.9 80.50 13.95 0,00 0.78 14.73 
.79 .72 842 643.4 49.3 
-51.3 80.75 14.25 0.00 0.79 15.04 ,79 • n 844 643.8 48.7 
-51.8 t • 81.00 14.12 0.00 o.ao 14.92 .79 .71 844 644.3 48,2 
-52.3 81.25 14.19 0.00 0.8d 14.99 .79 .71 844 644,7 47.6 -52.7 81.50 14.13 0.00 0.81 14.94 .80 .71 843 645.2 47.1 -53.2 81.15 13.95 0.00 0.82 14,77 
.80 
"'1 843 645. 6 46.5 -:>3.7 82.00 13.86 0.00 0.82 14.61) 
.aO .71 843 646 .• 1 46.0 
-54.1 82.25 13.76 d.OO 0.83 14.59 .80 .71 841 646.6 45.4 -54,6 
302 
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.~ 
~! 1964 76A (Explorer 24) 
. .'1 
-107 p 107 P 107 P _107 P \ , log p log Ps Til 6 1T - 60 'I MJD z a 1T-a.0 [il s t a e 
. , (OK) (Ian) (deg) (de g) 
l. ! 
i 
, -1 36982,50 13.53 0,26 0,84 14.63 -16,81 -16.72 841 647.0 44.9 -55.1 ~ 82.75 13.39 0.63 0,85 14.86 .80 .71 844 647.5 44.3 -55.5 
83.00 13.84 0.94 0.86 15.64 .78 .69 851 648,0 43.8 -56,0 
83,25 14.18 1.30 0.86 16.34 ,76 .66 857 648.5 43.~ -56,4 J ~.# 
83,50 12.94 1.59 0.87 15.40 ,79 ,69 849 649.0 42,6 -56,9 
83.75 1l.l7 1,93 0.86 13,99 .83 ,73 836 649.5 42.1 -57,4 
84.00 10.68 2,22 0.88 13,78 .84 ,74 834 650,0 41.5 -57.8 
~ I 84.25 10.12 2.56 0,89 13,57 ,85 .74 832 650.5 40,9 -58.3 
1'-' 84,50 9.36 2,82 0,90 13.08 ,86 .75 827 651. 0 40,3 -58.8 
84.75 8.81 3,13 0.91 12.86 ,87 .76 825 651,5 39,8 .. 59.2 
85.00 8.37 3.42 0.92 12,71 .86 .77 823 652,0 39.2 -59.7 
85,25 7.52 3.67 0.92 12.11 .90 .'9 816 652,5 38.6 .. 60.1 
85.50 7.08 3.91 0.93 11.92 .91 .80 815 653.1 38,0 -60.6 
85,75 6.75 4.18 0.94 11.86 ,91 .60 814 653,6 37,4 -61.0 
86.00 6.73 4.47 0.94 12.14 .90 ,76 817 654.1 36.8 -61.5 
86.25 6.51 4.65 0,95 12.10 .91 .78 811 654.7 36.2 -62.0 
: -: 86.50 6.60 4.83 0,96 12.39 .90 .77 820 655.2 35,6 -62.4 
86.75 7.00 5.00 0,97 12,97 ,88 .74 827 655,8 3!:i,O .. 62.9 
87,00 6.79 5.17 0,98 12,93 ,88 , 75 827 656.3 34.4 -63,3 I 87,l5 6,57 5.:31 0.98 12,8'7 ,88 .15 826 656.9 33.B -63.8 
·1 87.50 6.26 5.44 0,99 12,69 ,B9 ,76 825 657.5 33.2 -64.2 
j 87.7!) 5.85 5.59 1.00 12.44 .90 .77 822 658.0 32.6 -64.7 
" f 88.00 5.75 5.73 1,01 12.49 .90 .16 822 658,6 32.0 -65.1 
I j 88,25 5,45 5.85 1,02 12,31 .91 .76 820 659,2 31.3 -65.6 ;. 88,~0 5.25 5,96 1.02 12.23 .91 .17 820 659.7 30.7 -66.0 I·! 
i i 88.75 5.06 6.09 1.03 12.17 .92 ,77 820 660.3 30.1 -66.5 
! ~ 89.00 4.86 6.11 1,04 12.07 .92 .77 818 660.9 29.4 -66.9 
89.25 5.19 6.30 1.04 12,53 .91 ,74 824 661.5 28.8 -67.4 
89.50 6.35 6.39 1.05 13.79 ,87 .70 838 662,1 26,1 -67.8 
89.75 5.34 6.49 1,06 12,89 ,90 .73 828 662.7 27.4 -68.3 
90.00 4,02 6.59 1.06 11.67 ,94 .78 B14 663.3 26.8 -6a.7 
90.lS 3.43 6.68 1.07 11.18 .96 .80 808 663.9 26.1 -69.2 
90.50 3.77 6,79 1.08 11.63 .94 ,79 816 664.5 25.4 -69.6 
90.75 4,94 6.88 1.08 12.90 .90 .74 830 665.1 24.7 -70.1 
91.00 6,62 6.96 1.09 14.68 .85 .66 849 665.7 24,0 .. 70.:> 
91.25 6.35 7.03 1.10 14.48 .85 ,65 849 666.3 23.3 -71.0 
91.50 5.88 7.11 1.10 14.09 .87 .67 844 666.9 22,6 -71.4 
91.75 5.61 7,20 1.11 13,92 ,87 .68 841 667.5 21'.9 .. 71.9 : 92.00 5.55 7.27 1,12 13,94 .88 .68 B41 668.1 21.2 -72.3 
92.25 5.19 7.34 1.12'13.65 .89 .69 838 668.8 20.4 -72.7 
92,50 5.03 7.41 1el2 13.56 ,89 ,10 838 669.4 19.7 -73,2 ,. 
92.75 4.88 7.46 1.13 13.47 .90 .69 837 67CleO 18.9 -73.6 
93.00 4.52 7.52 1.14 13.18 .91 .70 834 670.6 la.l -74.1 
93.25 4.27 7,60 1.14 13.01 ,91 .70 832 671,3 17.3 -74.5 
93.50 3.91 7.63 1.15 12.70 .93 ,n 828 671.9 16,5 -74.9 
93.75 3.67 7.72 1,15 12.53 ,93 .73 827 672,5 15.7 -75.4 
94,00 3.22 7.76 1.16 12,13 .95 ,75 825 613,2 14,9 -75.6 
94.25 2.77 7.83 1.16 11.76 ,96 .77 824 673,8 14.0 -76,2 
94.50 i.70 7.88 1.1'7 10.75 .. 17 .00 .81 808 674.4 13.2 -76.7 
94.15 1.26 7.93 1.17 10,36 .02 .82 800 675,1 12.3 -77 .1 
95.00 0.92 7.97 1.18 10,06 .03 .83 795 675.7 11.4 
-77.5 
95,25 0.99 8,03 1.18 10,20 ,03 .82 798 676.3 10.5 -77.9 
95.50 1.38 8.06 1,19 10.63 ,01 ,81 808 677.0 9.5 .. 78.4 .J 
95.75 1.77 8.13 1.19 ll.10 .. 16.99 ,79 815 677,6 8.6 .. 78.8 4 96.00 2.27 8.15 1.20 11.62 .98 .75 817 t,78,3 7.6 .. 79.2 .. 
96.25 2.25 8.22 1.20 11,67 .98 .74 817 678.9 6.6 .. 79~{; 
96.50 1,82 8.25 1.20 11,27 .. 17.00 ,76 811 679.5 5.6 -BO.O 
96.75 1.60 8.30 1.21 n,ll .00 .78 8U 680.2 4.5 -80.5 ] 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _107 P 107p 107 P _107 P log P log Ps T z a. -a, 6 -6 s t a e 1T 1T 0 1T 0 
~ (OK) (kIn) (d\~g) (deg) 
, 38997.50 1.0f! 8.40 1.22 10.68 .. 17 ,03 "16.78 804 682.1 1.1 -~1.7 
97.75 0.74 8.45 1.22 10.41 ,04 ,80 802 682.7 359.9 -82.1 
98.()0 0.64 8.47 1.23 10,33 .04 ,80 801 683.4 35B.7 -82.5 
9B.25 0.43 8.49 1.24 10,16 .05 .81 797 684.0 357.4 ,.82.9 
98.50 0.33 8.53 1.24 10.10 .06 .82 79B 684.7 356.0 -83.3 h' 98.75 0.23 8.55 I.Z/t 10,02 .06 .82 799 685.3 354,6 -83.6 
il 
99.00 0.13 8.57 1.24 9.94 .06 ,83 800 685.9 353.2 -84!O 
99.25 
-0.17 8.59 1.25 9,67 ,07 ,85 797 686.6 351.7 -84.4 
il 99.50 -0.68 8.61 1.25 9,18 .10 .87 787 687.2 350.1 .. 84.8 r 
. \1 99,75 "0.98 8.64 1.26 8.92 .11 .88 781 6B7.8 348.5 -85.1 
;-,ij 39000.(l0 -0.97 B.65 1.~6 8.95 .11 ,87 781 688,5 346.8 -85.5 
, it 00.2~ -1.05 8.67 1.26 8.87 .12 .87 778 689.1 345.0 -85.8 
H OO.!>O 
-1.14 8.68 1.Z7 8.80 ,12 .88 780 689,7 343.1 -86.2 
'1 00.75 
-1.23 8.69 1.27 8.73 ,12 .89 7B2 690.3 341.2 -86,S i; 01.00 
-1,41 8.70 1.28 8,56 .13 .90 780 691.0 339.1 -86.8 u 
" 01.25 .. 1.29 8,72 1.2B 8.71 .13 .89 7B1 691.6 336.9 .. 87.1 " il 01.50 
-1.37 8.74 1.28 8.65 .13 .89 778 692.2 334.6 .. 87.4 ~ I, 01.75 .. 1.55 8.75 1.28 8.48 .14 .90 771 692,8 332.2 -87.7 Ii 02.00 .. 1.41 8.76 1.28 8,62 ,14 .89 777 693. 4 329.7 _88.0 
'i 02.25 
-1.28 8,77 1.28 B.77 .14 ,ei7 775 694.n 327.0 -8B.2 Ii 
:f 02.50 
-1.!t6 8.77 l.ila B.59 .15 .88 772 694.6 324.2 -88.5 fi 
H 02.75 
-1.73 8.78 1.28 8.33 .16 .90 771 695.2 321.2 -88.7 
:i 03.00 
-1.80 8.7B 1.26 8.26 .17 .90 769 695.8 316.1 -B8.9 tl 
r 03.25 -1.46 B.79 1.28 8.62 .15 .88 173 696.4 314.9 -89.1 
{{ 03.!>0 -1.11 8.79 1,28 8.96 .14 .85 177 697.0 311.4 -89.2 
'1 03.75 
-0.76 8.80 1.28 9.32 .13 .84 785 697.6 307.9 -89.3 
H 04.00 -0.82 8.80 1.28 9.26 .13 .85 788 698.2 304,2 -89.4 
04.25 .. 1.19 8.S0 1.28 8.89 .14 .87 783 69S,7 300,3 .. 89~5 
:, 04.50 
-1.35 8,80 1.28 B,73 .15 .88 780 699.3 296.4 -89,5 H G 04.75 -1.51 8.80 1.28 8.57 .16 .89 179 699.Q 292.4 -89,5 d i' 05.00 .. 1.67 8.80 1.28 8.41 ,17 .90 775 700.4 288.3 -89.5 H 05.25 
-1.72 8.80 1.28 B.36 .18 .89 771 701,0 284.2 -89.4 
05.50 
-1.77 8.80 1.28 8.31 .18 .90 771 701.5 280,1 .. 89.3 
05.75 .. 1.93 8.80 1.2a 8.16 .19 .91 769 702.0 276.0 -89.1 
06.00 ... 1.87 8.80 1.2B 8.21 .19 .91 771 702..6 272.0 -89.0 
06.25 
-2.12 8.79 1.28 7.95 .20 .93 168 703.1 26B.l -88.7 
06.50 -2.07 8.77 1 .. 28 7.98 .19 .93 172 703.6 264.3 -88.5 
06.75 -2.01 8.76 1,27 8.02 .19 .93 773 704.1 260'.6 
-88.2 
07.00 
-1.95 6.75 1.27 8.07 .20 .92 769 704,6 257,0 
-87.9 
07.25 -1.78 8.74 1.27 . 8.23 .20 .89 766 705.1 253.6 -87.6 
07.50 -1.20 8.72 1.27 8.78 .18 .86 774 705,6 250.3 "8'7.2 
07.75 -0.83 8.70 1.26 9.13 .17 .M3 780 706.(') 247.2 -86,9 
08.00 -0,87 8.68 I t 26 9.07 .17 .84 179 706.5 244.2 ~86.5 
08.25 
-1.21 8,67 1.26 8.71 ,19 .86. 174 706.9 241.4 -86.0 
08.50 -1.35 8.65 1.26 8.57 .19 .87 713 707.4 238.7 -85.6 
08.75 -1.48 8.64 1.26 8,42 .20 .89 772. 707,,8 236.2 -85,1 
09.00 
-1.52 8.58 1,25 8,32 .20 .1:19 711 708.2 233.8 -84.7 
09.25 .. 1,55 8.57 1.25 8.28 .20 .90 770 708.6 231 ;5 -84.2 
09.50 _1.78 a.55 1.24 8.01 ,22 ,91 765 709. 0 229.3 .83.7 
09.75 
-1.71 8.54 1.24 8.07 .22 .90 764 709.4 227,3 -83.2 
10.00 
-1.94 8.51 1.24 7.81 .24 .91 754 709.8 225,3 -82.7 
10.25 
-2.27 8.47 1.24 7.43 ,26 .94 748 710.2 223,4 .82.2 
10.50 -2.30 8,45 1.24 7.39 .2~ .95 752 710.5 221.6 .. 81.6 
10,75 
-2.42 8.43 ~.23 7.23 .27 .96 746 710.8 219.9 -81..1 ~, 
11.00 .. 2.55 8.38 1.23 7.07 ,28 .96 739 711.1 218.3 .. aO.5 
1I.2S -2.57 8.35 1,23 7.02 .28 .97 740 711.4 216.8 -80.0 ~ 
11,50 
-2.59 8.34 1.22 6.98 .28 .98 743 711,7 2l5.3 -79.4 
11.75 .. 2.60 8,32 1.22 6.94 ,26 .99 745 712.0 2J3.8 .. 78.9 
12.00 
-2.62 8.28 1.21 6.87 .28 .99 744 712.3 212.4 .. 78,3 
12.25 -2.64 8.25 1.21 6.82 .29 .. 17.00 742 712.5 211.1 .. 77.7 
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~ Table 3 (cont.) 1964 76A (ExpJnrer 24) 
"'. 
rj / MJD _107 P 107 P 107 P _107 P log p log Ps T z a. 1T -0.0 0 -0 (/ s t a e 1T 1T 0 
• (OK) (kIn) (deg) (deg) 
'" 
';:. 39012,,!>0 "'2.86 8.2S 1.20 6.57 -17.30 .. 17.01 735 712.8 209,t! -77.1 
12.75 
-2.87 8.20 1,20 6.53 .31 .02 735 713.0 Z08.6 -76.5 
1.3,00 
-2.99 8.14 1.19 6.35 .32 .O~ 72.9 1l~.2 207.4 .. 76.() 
n,.25 
-3.00 8.12 1.19 6.32 .32 .03 728 713.5 206.2 -75.4 J ._ 
13 •. 50 -2.90 8.07 1.16 6.35 .32 .03 729 713.7 Z05.1 -74.8 
13.7.5 -3.02 8.04 1.18 6.20 .33 .04 725 713.8 204.0 -7,..2 
14.0b 
-2.92 8.01 1.17 6.26 .33 .04 126 714.() 203.C -'~.i.6 
14,25 
-3.13 7.94 1.16 5.97 ,35 .06 717 714,2 201.9 -73.0 r- ~ r' 14.50 -3.24 7.92 1.16 5.84 .36 .07 713 714.3 200.9 -72.4 
14.75 
-3.15 7.86 1.15 5.87 .36 .07 711 714.5 199.9 -71.8 
l~,.OO 
-2.74 7.83 1.15 6.24 .34 ,04 721 714.6 199.0 -71.2 
.. 
l;'~ .~5 
-2.64 7.80 1.14 6.30 s34 .Ol 713 714.7 198.1 -70,5 15~50 
-2.64 7.73 1.13 6.22 .35 .02 711 714,8 197.1 -69.9 
15.75 
-2.33 7.70 1.12 6.49 ,32 .02 729 714.9 196.3 -69.3 
16.00 .. 2.23 7.64 1.12 6.53 .33 .01 724 714.9 195.4 -68.7 
16.25 
-2.23 7.61 1.11 6.49 .33 .00 718 715.0 194.5 -68.1 
16.50 
-2.23 7.57 1.10 6.44 .33 .02 723 715.0 193.7 -67.5 
16.75 
-2.33 7.52 1.09 6.28 .33 .04 726 715.1 192.9 -66.9 
17.00 
-2.23 7,50 1.08 6.35 .33 .04 728 715.1 192.1 -66.2 
17.25 
-2.43 7.42 1.07 6.06 .35 .06 719 715.1 191.3 -65.6 
17.50 
-2 •. 53 7.40 1.06 5.93 .35 .07 717 715.1 190.5 -65.0 
17.75 -2,63 7,34 1.06 5.77 .37 .09 712 715.1 189.7 -64.4 
18.00 
-2.52 7.30 1.05 5.83 .36 .U8 711 715.1 189.0 -63.7 
39048.25 5.76 _0.31 0.03 5.48 -17.36 -17.13 588 688.1 123.0 13.9 
48.50 5.68 _0.33 0.02 5.37 .37 .14 572 687.8 122.5 14.~ 
4B.75 5.90 _0.34 0.02 5.58 .35 .12 602. 687.5 122,0 15.1 
49.00 6.01 _0.41 0.02 5.62 .34 .12 607 687.2 121.5 15.t! 
" 49.25 6.42 _0.42 0.01 6.02 .31 .09 62B 686.9 121.0 16.4 
49.50 6.73 _0.44 0.01 6.30 .29 .07 637 686.6 120.5 ).7.1 
49'. '75 6.61 _0.46 0.00 6.15 ,3D ,08 627 686.3 120.0 17.7 
50.00 6.59 -(\.47 0.00 6.12 .30 .08 623 686.() 119.5 lB.3 
50.25 6.66 _0.50 0.00 6.16 .30 .08 626 685.7 119.0 19.0 
50.50 6.42 _0.51 -0.01 5~90 .31 .10 615 685.4 l.18.5 19.6 
50.75 6.59 _0.52 -0.01 6.05 .30 .09 614 685.1 UB.O 20.3 
51.00 6.95 -0,52 _0.02 6.41 .28 .06 627 684.8 117.5 20.9 
~1.25 7.62 -0.52 -0.02 7.08 .24 .01 646 684.6 117.0 21.5 
51.50 7.46 _0.52 _0.02 6.91 .25 .01 631 684.3 116.5 22.2 
51.75 7.70 -0.51 -0.02· 7.17 .23 .00 648 684.0 116.0 22.8 
52..00 7.13 -0.50 -0.03 7.20 .22 .01 655 683.7 115.5 23.4 
52.25 7.75 _0.44 -0.04 7.28 .21 .01 662 683.5 114.9 24.1 
52.50 8.08 -0.41 -0.04 7.63 .20 .. 16.98 667 683.2 114.4 24.1 
52.75 8.20 -0.37 .-0,04 7.79 .,19 .96 666 683.0 113.9 25.3 
53.00 8.20 _0.30 -0.04 7.86 ,18 .96 670 682.7 113.4 26.0 
53.25 7.69 -0.23 .. 0.05 7.41 .20 -n.oo 660 682,5 112.9 26.6 
53.50 6.96 -0.18 -0.06 6.72 .24 .04 636 682.2 112.4 27.2 
53. -7~ 6.85 -0.09 -0.06 6,69 .24 .04 634 682.0 111.9 27.9 
54.00 6.73 0.00 -0.06 6.67 ,25 .04 630 681.7 111.4 28.5 
54.25 6.92 0.03 .. 0.07 6.88 .23 .02 636 681.5 110.9 29.1 
54.50 7.51 0.03 -0.07 7.47 .19 .. 16.99 657 681 •. 3 110,4 29.8 
54.75 7.68 0.02 -0.07 7.63 .18 .98 663 681.1 109.9 30.4 
55.00 7.65 0.00 -0.08 '7.57 .18 .98 663 680.9 109.3 31.0 
~5.25 8.22 0,00 -0.08 8.14, .15 .95 674 680.7 108.8 31.7 
55.~u 9.93 0.00 -0.08 9.85 .08 .85 707 680.5 108,3 32.3 'It 
55.75 10.60 0.00 -0.08 \0.52 .05 .131 717 680.3 107.8 32.9 r; ~ 
56.00 13.33 0.00 _0.08 L~.25 -16.95 • 70 756 6.90.1 107.3 33.6 
56.25 14.51 0.00 _u.08 14.43 .91 .66 769 679.9 106.8 34.2 
56.~0 14.24 0.00 _0.08 14.16 .92 .67 766 679.8 106.3 34.8 
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Table 3 (cont.) 
Ii 1964 76A (Explorer 24) 
Ii 
MJD _107 P 107 P 107p _107 i> log P log Ps T z a -a 0 -0 ! s t a e 'IT 'IT 0 'IT 0 
! 
I 
(OK) (km) (deg) (deg) 
! '~ II • I 39081.2,5 11.48 0.00 O.!>! 11.99 .. 16.9~ -16.11 716 689.6 33. ZI 93.9 i! 81.~0 11.66 0.00 0.52 12.18 .91 .70 717 689.9 31.5 94.4 , 81.75 11.73 10,,00 0.52 12.25 .91 .70 719 690.2 29.8 94.9 
82.00 11.90 , 0.00 0.52 12,42 .9!J .70 I 724 690.5 27.9 95.4 




53 12.79 .89 .68 727 690.7 26,0 95.9 
82.~0 12.11 0.00, O.~4 l2.b5 .90 .68 723 691.0 24.0 96.3 
82.7'5 11.95 0,00 0.54 12.49 ,90 .69 722 691.3 21.9 96,8 
1: 83.00 11.89 0.00 0.54 12.43 ,91 .69 720 691.6 19.6 97.3 
83.25 12.4ft .. 0.02 0,5,4 12.96 .89 ,67 728 692.0 17,3 97.7 !;...... - • 83,5,0 14.84 _0.02 .0,54 15,36 ,82 .59 761 692.3 11t.8 98.1 
83. 7,5 15.08 .. 0,03 1°·54 15.58 .82 ,58 762 692.6 12,2 98.5 
:::~I~ 14,07 _0.05 1°·55 14,57 ,85 .62 750 692.9 9,5 98,9 13.89 _0.05 e· 55 14.39 ,86 .62 747 693,2 6,6 99.3 84.~p 14.01 0,82 0,55 15.39 ,83 .59 758 693.5 3.6 99.6 
" 84.75 12.89 1,46 0.56 14,92 .85 .60 752 693.8 0.4 100.0 
" 85.0p 11,67 1.93 0.56 14.16 ,87 ,63 742 . 694.2 357.1 100.3 
: ~ 85.25 10.55 2.35 0,56 13.46 .89 .65 732 694,5 353.6 100.6 
~ ! 85.59 9.95 2 •. 69 0.56 13.20 .90 ,66 728 694,8 350.0 100,8 
Iii 85.75 9.55 2.98 0.56 13,08 .90 .61 129 695,1 346.3 101.0 
~ : 86.00 8.94 3.24 0,56 12."14 ,91 .69 126 695.5 342.4 101,2 
-, 86.25 8.44 3.50 0,56 12.49 .91 .70 722 695.8 338.5 101.4 
86.50 8.04 3.71 0.56 12.30 .92 .70 720 696.2 334,5 101.5 
Ii 
86.75 1,84 3.91 0.56 12,32 .92 ,71 722 696.5 330.4 101.6 
87.00 7.75 4.01 0,56 12.38 .92 .71 724 696.8 326.3 101,7 
87.25 1.35 4,23 0.56 1,2.14 .93 ,72 721 691,2 322,2 101,7 
87.!:l0 6.85 4.38 0.56 11.80 .94 , '73 116 691.5 318.1 101.7 
87.15 6.66 4.50 0.56 11.72 .94 .74 116 697.9 314,1 101.7 
. i 88.00 6.48 4.61 0.55 11,64' .95 .74 113 698,2 310.2 101.6 
88.25 5.98 4,15 0,55 11,28 ,96 .75 105 698.6 306.4 101.5 
~ i 88.50 5.91 4,85 0.54 11 ,30 .96 .75 705 698.9 302,7 101,4 
: : 88.15 6.14 4.94 0.55 11.63 .95 .74 712 699.3 299.1 101.2 
I 
89.00 (;.28 5.01 0.55 11.84 ,95 .73 715 699.7 295,7 101,0 
: i 89.2? 6.11 5.12 0,54 11.76 .95 .73 714 100.0 292.5 100,8 
89.59 5.14 5.16 0,54 1l.46 ,96 .75 710 700.4 289,4 100,6 
69.75 5.68 5.25 0,54 11.47 .96 .75 710 700.7 286.4 100.3 
90.00 5,63 5.32 0,54 11.49 .91 ,74 708 701.1 283.6 100.0 
90.25 5.89 5.40 0.54 11,83 .95 .'3 715 701.5 280.9 99,7 
, ' 
90.50 5.85 5.44 0,54 11.83 .95 .73 "Tl7 701.9 278,4 99.4 
, ' 90.75 5.71 5.49 0.54 11.14 .96 .74 716 702,2 275.9 99,4 
91.00 5.68 5,52 0 .. 54·11.15 ,96 • "'4 711 702,6 213.6 96.8 
91.25 5.87 5.56 0.54 11,97 ,95 ,73 121 703.0 271.5 98.,4 
91.50 5.15 5,60 0.54 11.89 .96 .73 120 703,3 269.4 98.0 
91.15 5.75 5.62 0.53 11,89 .96 ,73 120 703.7 261.4 97.7 
I 92,00 5.65 5.64 0.5:3 11.81 .96 .73 718 704.1 265.5 91.3 ~" 92. 2$ 5.55 5.65 0.53 11.73 ,91 ,74 711 704,5 263,1 96,9 92.59 5~47 5,66 0,53 11.66 .91 .75 119 104.8 261.9 96,S 92.75· 5.40 5.67 0.52 11.58 .97 ,75 118 105,2 260.3 96.1 93. 09 5.33 5.10 0,52 11.55 ,98 .75 116 705,6 258.1 95.7 93.2~ 5.38 5.11 0.52 11.67,; .98 .75 718 706.0 251,2 95.3 93.50 5.43 5.72 0,52 11.68 .97 .14 120 706.3 255.1 94.9 
93,75 5.40 5.72 0.51 11,63 ,98 .75 720 706,7 254,3 94.4 
94.00 5.48 5.12 , 0,51 11.11 .98 ,74 121 701,1 252.9 94,0 
94.25 5.57 5.12 ' 9. 50 11,79 .98 .74 723 707,5 251.6 93.6 
94.50 5.71 5.71 0,50 11.96 .91 .74 127 101.8 250.3 93,1 
94.75 5.68 5.70 • 9,50 11.88 .98 .73 721 70a.2 249.1 92.7 
95.00 5.59 5.69 0.49 11 .. 17 .. 11.00 .73 712 708.6 247,9 92.2 
95.25 5,65 5.68 0,48 11.81 .. 16.99 .73 117 108.9 246.7 91.8 
95.!:lO 5.62 5.61 0.48 n·,76 .99 .74 720 709.3 245.6 91.3 
95.75 6.20 5.66 0.46 12.,34 .98 .'71 721 709.1 244.5 90.9 
96.00 6.88 5.64 0.41 12,99 .96 ,68 734 710,n 243.4 90.4 
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Table 3 (cont. ) 
'! 1964 76A (Explorer 24) , 
, 




T z n 'If- n0 0 -0 L\.I 
'If 0 fj S t a 'If (OK) (JOll) (deg) (dei5) 
:1 ii ~! 39096.25 6.64 5.63 0.44 l2.73 -16.97 .. 16.69 732 710.4 242.4 89.9 
i 
I; 96,50 6.19 5.62 0.46 12.27 ,98 .72 730 710,8 241.3 89.5 I 96.75 5.85 5.57 0.46 11.88 ,99 .74 727 711.1 240.3 89.Q 
97.00 5.50 5.54 0.45 11.50 .. 17.01 .76 721 711.5 239.4 88.5 
97.25 5.36 5.52 0,44 11.33 .01 .77 720 711,8 238.4 88.1 
91.50 5.33 5.50 0,44 11.27 .02 .n 722 112.2 237.5 87.b 
! 97.75 4.99 5.46 0,43 10.88 .03 .79 115 712.6 236.5 87.1 ; 98.00 4.64 5.43 0.42 10.49 .05 ,81 707 71.2.<:1 235.6 8tu6 b: i' 98.25 4.51 5.39 0.42 10.32 .06 .tll 703 713.2 234.8 86.1 Ii .. , " . 'j 98.50 4.89 5.33 0.41 10.63 .05 .79 709 713.6 233.9 85.7 ~ I I 
" 98.75 5.58 5.30 0,40 11.28 .03 .77 721 713.Q 233.0 85.2 :i J: 
: ! 99,00 5.34 5.25 0.40 10.99 .05 ,77 713 114.3 232,2 84.7 , , 99.25 4.90 5.22 0,39 10.51 .06 ,80 101 114.6 231,4 84,2 
"' rj l 99.~O 4,81 5.18 0.38 10,42 .06 ,til 111 114.9 230.5 83,7 j 99.75 4.63 5,13 O.as 10,13 .08 .83 107 715.3 229.7 83,2 
i; 1 39100.00 4.50 5,09 0,37 9,96 .09 .84 704 115.6 229.0 82,7 [I ! ~ : , 00,25 4.26 5,04 0,36 9,66 ,10 .85 698 715.9 228,2 82.2 ~t I 00,50 "".03 4.99 0.35 9.31 .11 .66 692 716.2 227.4 81.7 
R 00.75 4.21 4.94 0.34 9,48 .11 .86 696 716,5 226,6 81,3 } 
* 
01.00 4.39 4.89 0.34 9.61 .11 .65 700 116.8 225.9 80.8 
i, I 01.25 4.36 4.83 0.33 9,52 ,ll .85 696 717.1 225.1 80.3 6 H ~ 01.50 4.44 4.18 0.32 9.54 .11 .85 698 717,4 224.4 19.8 ! 01.75 4.51 4.73 0.31 9.55 .11 ,85 701 711.7 223.7 79.3 
r, 02.00 4.39 4.68 0.30 9.36 .12 .87 700 718.0 22Z.9 78.8 
I 02,25 4.36 4.62 0.30 9,29 ,13 .87 699 118,3 222.2 78.3 : 
.1 02.50 4.45 4.57 0.29 9.31 .13 .87 701 718.6 221.5 77.7 
" 02.75 4.42 4.51 0.28 9.21 .13 .81 699 718,9 220.8 77.2 ! 03.00 4.61 4.47 0.27 9.35 .13 .86 101 719.1 220,1 76.1 
I.: 03.25 4.49 4.41 0.26 9.15 .14 .87 696 719. 4 219.4 16.2 03.~0 4.47 4.35 0.26 9.08 ,15 .88 697 719. 7 218.7 75.7 
03.75 4.65 4.29 0.25 9.20 .14 .87 700 119.9 218.1 75.2 
04.00 4.64 4.23 0.24 9.11 .15 .88 100 nO,2 217,4 74.7 
04.Z5 4.62 4.18 0.23 9.03 ,15 .~8 101 720.4 216,7 74.2 
04,50 4.61 4,09 0.22 8.92 ,16 .89 700 720,6 216.0 73,7 
04.75 4.69 4.04 0.21 8.94 .16 .89 101 720,9 215.4 73.2 
05,00 4.89 3.96 0.2Q 9.04 .16 ,87 697 721.1 214.7 72.7 
05.25 5.18 3,88 0.19 9.26 .16 .86 700 721.3 214.1 72,1 :~ 05.50 5.48 3.83 0.18 9.49 .14 .85 712 721 ~5 213.4 71.6 
05.15 5.47 3.76 0.17 9.40 .14 .tl6 715 721.7 212.8 71.1 , 
" 06.00 5.46 3,,69 0.16' 9.31 .15 .1:17 713 721.9 212.1 70.6 " 
06.25 5.66 3.62 0.15 9.43 .15 ,86 714 722,1 l!l.5 70.l 
I j 06.50 5.76 3.55 0.14 9.44 .15 .86 718 722.3 210.9 69.:; 
I: 06.75 5.75 3,48 0,13 9.36 .15 .tn 719 722.5 210,2 69.0 i,; 07.0(' 5.54 3.41 0.12 9.07 .17 .88 712 72~. 7 209.6 68,5 
01.2!; 5.23 3,34 0,10 8,67 .19 ,90 703 722,8 209.0 68,0 
07.~0 5,12 3.27 0.09 8.48 .20 .91 700 723.0 208.4 67 .. 5 
07,7'J 5.12 3.18 O.OU 8.38 .20 .92 700 723.1 2,07.7 66,.9 
08.00 4.81 3,12 0.07 8.00 .22 ,94 694 723.3 207.1 66.4 
08. 2 5 4.60 3.04 0.06 7,70 .24 ,97 689 72~,4 206.5 65.9 
08.50 4.61 2.95 0.04 7,60 .25 .97 689 723.5 20S.9 65.4 
08,'15 4.61 2,89 0.03 7.53 .25 .98 688 723.7 205.3 64.8 
" 09. 0 0 4.31 2,82 0.02 7.15 .28 _17,00 617 723.8 204,7 64,3 
" 
09.25 4.31 2.75 0.01 7,07 .28 .01 616 723.~ 204,1 63.8 
09.50 4,22 2.68 0,00 6.90 .29 ,02 67:3 124,0 203.5 63.2 " 
09.75 4,23 2.60 .0.01 6.82 .30 .03 672 724.1 202.9 62.7 ;~l 
10.00 4.24 2.51 .0.02 6.72 .31 .03 6n 124.2 202.3 62.2 
" 10.25 4.25 2,41 _0.04 6.62 .31 ,04 669 124.3 201.7 61.7 ~ 
10.50 4.16 2.33 .0.05 6.44 ,33 .05 664 724.3 201.1 6i.l 
10.75 4.07 2.24 .0.06 6.26 .34 .06 660 724,4 200.5 60.6 
11.00 4.09 2,11 .0.08 6,18 ,35 .07 659 724.4 199.9 60.1 
. 1 
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'ntb 10 S (oon t, ) 
l!)(H 1aA (Explol'Ql' 211) 
MJO -107 1) lOr l~ 107 1\ _10'7 i) log p log' p '1' ~ llrr-llC,!) 0'TT -°0 S I 'n. I.' S 'IT (Ol() (lOll ) (dog) (dog) 
39170.!>O 9.00 0.00 0.12 9.12 -11.07 -16.13 626 689.1 329,1 .. 67,3 
70,15 8.62 0.00 0,14 8.76 ,09 ,74 821 690,n 325,8 -67,1 
11.00 7.41 0.00 0.16 '7 • ~:)7 .Hi .81 801 690 .... 322.7 .. 66.9 
71.25 7.74 0.00 0.17 7.91 .14 .80 806 690.7 319.7 -66.7 
11. !:I 0 7.97 0.00 0,19 8.16 .13 .'79 810 691.1 3~6.9 .. 66.5 
71.?!;) H.30 0.00 0.20 ij.~O .11 .76 I 814 691.5 314.2 -66.2 
72.00 6.42 0.00 O~22 8.61t .10 .74 i 817 691.9 3U.7 .. 65.9 
\ 72,25 El.64 0.00 O.~,3 8.87 .09 .72. 820 69Z.2 309.3 .. 65.7 
I~'" 72.50 0.76 0.00 0.25 9.01 .09 .'f2 821 692,b 307.0 .. 6$.4 
72.75 0.77 0.00 o.;n 9.04 .10 .74 820 693.0 304.6 -65.0 
73.00 A.68 0.00 0.20 8.96 .10 • '(5 618 693.4 302.7 -64.7 
73.25 0.27 0,00 0.30 8.57 .13 .77 812 693.8 300.7 -64.4 
73.!)O 7.35 0.00 0.32 7.67 .18 .83 796 694.2 298.9 .. 64.1 
73,75 7.25 0.00 C~33 7.58 .18 .Ut!. 794 694.6 297.1 .. 63.7 
74.11(J 7.15 0.00 0.3~ 7,49 .19 .&2 792 695.0 295.3 -63.3 
74.~5 7.15 0.00 0.36 7.51 .19 .Il~ 791 695.4 293.7 -63,0 
74.:'0 7.04 0.00 0.37 7,41 ,2Q .83 786 695.8 292.1 -62.6 
74,75 6.82 0,00 0.39 7.21 .22 ./.i6 784 696.2 290.6 .. 62.2 
75.00 t..50 0.00 0.40 6.90 ,24 ,89 771 696.6 289.2 .. 61.9 
- 75.25 S.96 0.00 0.42 6.38 .26 .92 764 697.0 28'7.8 .. 61.5 
75.50 8.51 0.00 0,43 8.94 ,13 .76 811 697.4 286,4 .. 61,1 
75.75 1b.71 0,00 0.44 17.15 -1.~.85 ,46 896 697.8 ~85.1 .. 60.7 
76.00 17.19 0.00 0.46 17,65 .83 .43 900 698.2 283.9 .60.3 
76.25 14.07 0.00 0.47 14.5 /t ,92 .51 875 696.6 Z82.7 ..,59,9 
76,5Q 11.97 0,00 0.48 12,45 .99 .!.>!l 854 699.() 281.5 -59.5 
76.75 10,69 0.00 0.49 11.18 .. 17,04 .64 839 699.5 280.~ -~9,l 
77.00 9.30 0.00 0.50 9.1l0 ~U .72 819 699.Q ?79.2. .. 58.7 
77.2.5 8.9 f+ 0,00 0.51 9.4~ .13 .75 814 700.3 276.l -58.3 
71.50 8.36 0.00 0.52 8,88 .16 .78 805 700.7 27'1.1 -57.9 
77.75 6.85 0.00 0.53 7.36 .2-4 .86 777 701,1 276.1 -5'1.5 
76.00 6.16 Q.OO 0.54 6.70 .28 .n 763 7Q 1.!5 2.75.1 ... 51.0 
78.25 7.21 0.00 0.:>5 7.76 .22 .U6 705 702,0 274.1 -56.6 
78.50 6,07 0.00 0.56 9.43 .14 . ,., all 702.4 273.2 -56.2 
78.75 9.70 0.00 0,57 10.;27 .11 .70 821 702.6 2n.~ -5lh8 
79.00 10.73 0.00 0,58 ll.3l .06 .64 835 703.3 271.4 -55,4 
79.2$ l2.n 0.00 0.58 12.75 ~O<! ~!l9 850 703.7 270.5 -:5-4.9 
79.50 13.39 0,00 0.59 13.91.1 -16.98 ,!l4 862 '704.1 269.6 .. 54.5 
79.75 11.:31 0.00 0.60 ll,91 .. 17 .05 .62 840 704.6 loA.7 ... 54 •. 1 
ao.oo 9.6.4 0.00 0.61 10.25 .12 .69 alB 705.0 267.9 -53.7 
80.25 9.30 0.00 Q.62- 9.92 ,14 .71 U2 705.4 267.1 -53.2 
80.50 9.05 0.00 0,62 9.67 ,15 .72 808 705.9 266.3 .. 52.8 
80.75 0.69 0.00 0.63 9.~2 .17 .n; 801 706.3 26~h5 .... 52.4 
81.00 0.33 0.00 0.64 13. 9'7 .19 .1'7 79 ft 706.7 264.7 -51.9 
8h~5 7.95 0.00 ~1.65 8.60 .21 .79 787 707.2 263.9 .. !n.s 
i 61.50 7.05 0.00 0,66 7.71 .26 .86 770 707.6 263.2 "'!ll.l 
r 81.75 5.94 0.00 0,66 6.60 .33 .Y3 744 70S.1 262.4 -50.6 
82.00 5.44 0.00 0.67 6.11 .37 .97 729 708.5 261.', .. 50.2 
82.25 5.2 ft 0.00 0.68 5.n .38 -17.01 726 '709.0 261.0 -49.1.1 
82. !)O 5 .i~3 ... 0.01 0~68 6.10 .36 .01 735 709.5 ~60.2 .. 49.3 
82.75 S.~2 _0,,01 0.69 6.20 .36 .00 738 709.Q l~9.$ .. 48.9 
83.00 5.'+9 -C.Ol tl.70 6.18 .36 .01 735 710.4 2511.8 .. 48.~ 
83.25 5.35 _0.02 Q. 'll 6.04 .38 .01 728 710.8 :!5S.1. .. 46.0 
63.50 ~.:H _0.03 0.71 5.,99 • 3U .01 724 711,3 . 257.5 .. 47 w6 i 
83.'75 5.04 _0.04 o~ 72 5.72 .40 .ll3 7U;, 711.8 256.8 -4'h1 ''0 
84.00 4.67 .. 0.06 0.13 5.:34 .43 .tl7 705 '7~~.2 256.1 ... 46.'1 
04.Z5 4.39 -0.07 \h 7 ft 5,05 .45 .11 694 712.7 2S!h4 -46.3 
84.!:lO 4.09 .. 0.00 0, f4 4.75 .48 .13 679 713 .•. 2 25-4~8 -45.6 , 
84.75 3.66 0.78 0.75 !>.n .44 .09 699 713.7 254.1 .. 45.4 1 65.00 3.06 1.49 0.75 5.30 .44 .09 702 '714.1 253.5 -44.9 1 85.25 2.43 2.09 0.76 5.27 .44 .09 696 714.6 252.6 .. 044.5 ~; , 
311 
--"··-d.i .. i1"';k':..-~~~ ..... ::...:.~~-·-· ;;_L."~~"-;~~;;.:;,;~,,.~~-·--·:..-·--'-.~;.~~~~~-'--'~ .. ~. ~ 
"-.-'~~.~,~.....".-"'. ~"""'!"-:r:-r, -~-~.r~-'" .. _v ___ ~,.~ __ _ 
.. 
~l'I\l>lo :l (oont.) 
19tH 7GA (1~~lllQl.·ol' 1<1-1) 
'MJD _lQ'1 I> 10 i 1)a lo'l'i\ .. lQ 7 1\, loS' p l) log (1., '1' s ' IT t tllt "\\t;) 8 -~\:l 'If ' (~l';') (km) (dtl~') (dop;) 
:391tl5.~O 1.98 2.54 O. H) 5.~S .. 17 .45 .. 1'7.08 694 715, t 2,5z.2 
.. ;'4.1 
U~"'5 1,,5~ 2.9~ 0.'17 5.i!.3 ,4S .09 692- 1l5.6. 2.$\
.6 .. 41.h6 
a6~1.l() o .'t5 3.27 0.77 4.49 .52 ,16 658 '716,1 ~51.0 ... .:. lh 2 
Ob,2~ .. O.l~ 3,!n 0.'11 4,2.2 ,54 .2.0 642 H6,b 250~3 .. 42.. '7 
ab.!lO .. O.;!l 3.84 0.78 4.31 .53 .19 649 7l7.1 249,7 
.. II ~,,3 
/.16.75 .. 0.50 4,09 0.78 4,,::n ,53 ,18 649 '7i7.el 2.49.1 .. 41,1i 
8'1.00 ... 0.40 4.27 0.16 (I" (>!> ,51 .1.5 659 l' H'I, (l '4a.s .4i.4 
8'7.l!!) 0,00 4.43 0.16 5.21 ,46 .10 6/.1~ 118.S 24'1.9 -41,0 
1l'1.!lO -a"U! 4.S? 0, .,t.! ~.23 ,47 ,09 616 1l 'ile fl 241~3 ... 1t0.5 
111.75 0,,56 4.70 0.711 th04 ,41 ,02 707 'n9.6 <46.7 
.40.1 
8!hllQ -O.tll 4,(\2- 0.78 5.60 .45 .U6 6S7 120.1 2.46.1 ... 39.f:! 
86.2$ .. 0,26 4,94 0.78 5.44 , '16 .07 67S nO,b 2ltfi.ll ,.39.~ 
1\0.so -O.lS 5.03 O. 'Hi !i.66 .44 ,06 692- 7H,1 ~1t4.9 .. 3fh'7 
BB.I!'i 0.21 $.11 O • .,U 0.16 .40 .04 119 121.6 2MI.4 ~3a.a 
69.00 .. 0.14 5.18 o. 'rB SltlZ .43 .06 'TOO 'TH.l ~/.:(\.a ... :I1.l! 
1)9.Z5 .... 0.9(\ !5.2'. U.18 5,04 .50 .11 654 '132.6 ~43.;~ ,-l1.~ 
09.~O -l.~' 5.28 0.78 4.8S .51 .14 6.!;il 723.2 242.,,6 -a6.9 (\9.'15 -1.26 5.~a 0,'10 It .134 .50 .16 665 12:h'T ~42,1 .. 36.S 
90.00 -l.tH !i. Sf;) O. 78 5.12 .4(1 .u 67a 124.2 2"1.$ .. a6.0 
~92l;)6 .• i!5 21..60 -1.38 ... o.:H ;:O.L9 .. 16.50 -10,49 aH b32..1 331');.3 5t,.3 
!ib.~Q 2.2.!)6 .. 0.95 -0.30 21.H .4t1 ,46 iH)4 63~.jI 933~9 ~:;,l\ l>6." 5 23.83 ... 0.63 ~O.2.U Z2.92 .4/+ .4;! 895 632.3 ;n2~S 55.~ 57.un 2/t.71 .. 0,33 .. O.~6 2/.,11 .40 .39 905 63~.3 3:H.l 54.7 
h7.t!~ ?f, .45 ... 0,10 _0.21t 24.10 ,41 .~9 904 632.4 ~29.S S
lt,2 
57.tlC 23.11l 0.00 _0.(!3 22,95 .44 .4~ 896 632..!.i na.s 53.6 
5'7.rs ~2.92 0,00 .. 0.2,1 aa;n .45 .43 1)94 632.6 327.3 53,1 
!ls,CO 2.2.64 0.00 NO.20 t!2..44 ,45 .'.3 S9~ 632,7 a£6.l 5~.6 
58.25 22.54 0.00 -O.~8. 22,$6 .4' .43 1394 6~2.a 3~".1'J 5Z.0 
!;i6.~O ~ a .. $2. 0.00 ... 0. l() 2.<.36 ,45 .1t3 895 632,9 323.8 :H.!S 
50.75 22"SB O~QO ,..O.lS 2.2.4;) .4~ .4;3 139$ 6:n.1'l 3tl2.7 50.9 
59.00 ~2.01 0.00 ... 0.13 21.08 " 4" .4!) 890 6B.l 3~1.1 S\h4 
~9.t:S ~t~ftl (\.00 _O.t2. al.29 \,49 ,47 SS!) 6a3.3 sau.e, 4v.a 
tl9.~O 21.11 0.00 .. 0.10 41,01 ft 50 .48 QSi! 6~~.4 ~19.(l 42
.S 
!l9. '75 2. i .20 0.00 .. 0,08 2.1.12. li50 .48 soa 633.1,\ 318.6 
40.7 
60,00 21.4H Q~OO .. 0.Q1 i'!1.41 ,.50 .48 S84 633.1 31'7 .. "7 tHh 1 
60.GS ih;. sa Q.OO -C).OS ;H.411 ,,50 ,'+8 nus 6;i~tB ill (). '1 47.6 
60,1,)0 2l.7ll 0.00 -0.04 ll.74 .50 .41 BSb 634.n n!>~a 4'1.Q 
60 11 75 2~.90 0.00 ... O.Ol a 1,l.lS .50 • i."] US7 634.\ 314.9
 1i6.5 
~l.tlO 21.70 0.00 ~O.U1 21,,09 ,$Q • '.7 88(, 6~4.3 314.0 4$.9 
Ql.l!~ al.4tJ 0,00 O,Oi ll.5Q .~n ,4ll 885 &Slt~S a13.a i+S ~ 3 
6lt!>O 21.
'
t7 0.00 Q.O~ Zl,!)O 1'51 .46 SHS 634.6 311.~ 44_\;\ 
61.75 2B.la 0,00 0.04 2a.a~ ,47 ,44 a9S 634.8 $11.5 (14,,2 
62.CO 2ti.69 O~QO O,Ob 2.5~75 .42- .39 910 635.0 310,'7 '-:J.b 
62.~5 2.8,9f. 0.00 0.07 28.99 .3.7 .34 nb 635.~ ~Q<:I.a Ii·;) .1 ()2,!:lO 7,8.$4 0.00 0.09 28.63 .~e .34 n4 6l5. 1t ~09.0 4;!,S 
62,,15 2!3.?S 0.00 0.10 aa.35 .~9 .36 920 63.5,(1 ;lQs.a 41.9 
63.00 27.7~ 0,,00 tho l;a al.U? ,ftl .n tHe 636.6 Mi.!) 4104 
63.2$ i?7.a3 0.00 0.14 a'l.~1 ,4l .3'1 9t:t b~(l.O ~O6.7 40.8 
63.bQ 26.40 (.\.QO a.Hi 2tH!55 .43 .39 <.Ha 6!Ha2 30(l. tl i.O.l 
6lhHi 24.9$ 0,00 0.1"' 2S, ., .47 .lt~ 903 6l6.4 SQ5.r. 3().7 
64,UO ;e4.ltl 0.00 O,lS 24.!iC} w 1111 ,44 699 636.6 3()4.S ~~.1 
bIt.~!l ji4"tI? 0.00 0.20 N.n ,,49 ,4it 897 b36.q 30=.1.8 3th!> i 
64.!:lO Z'3.6a 0,,00 O.~2 23.84 .50 .4(;) 89ft 63/.1 S03. .. 0 aa.o 
, 
ct., 75 ~~.Ob 0.00 0.2.3 2.3,2.9 .!S2 ,47 1)90 l.!:n,a SOa.3 a7"lt 
65,tl(l a3.tn 0.00 o.as a 3. 2.6 .~2. .ltl 091 /;In.s $01..6 ~(Ha 
6!;l.~~ 23.j!{\ 0 .. 00 Q.<6 23.lU!. ~5l ,46 894 631.!! 300.9 30.2 
~!l. ~o 21.S6 0,00 0.l8 iH,S4 .5S .lt9 i)(16 6lB.O 300.2 ~5.'l 
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'fublo 3 (cout.) 
19G.1 76A (Explol'Ol' 2-1) 
_107 P t07 p 107p 7 • log P log Ps '1' Z. t\1T- u0 Ii -Ii l\'IJD 
. s t -10 PI\. 0 1T 1T 0 (oJ\:) (Ian) (dog) (clog) 
I 
21.s3i 
"- ~ 39266.0~ 0.00 0.32 22.15 -16.53 -16.47 891 638.5. 298.9 34.5 
66.2 22.48! 0.00 0.33 22.81 .52 .46 895 638.8 298.2 34.0 
66.!.l . 23.33i 0,00 0.35 23.68 ,52 .46 897 699.0 297.6 33.4 
66.15 23.25 0.00 0.36 23,,61 ,52 .46 896 639,3 296.9 32.8 . 
67.00 23.38 0.00 0.38 23.76 ,52 .46 896 639.5 296,2 ' 32.2 . 
67.25 23.40 0.00 0.40 23.80 .53 .46 896 639.8' 295.6 i 31.7 
67.50 22.10 0.00 0.41 22.~n .55 .49 889 640,1 294.9 31.1 
67.75 20.48 0.00 0.42 20.90 .58 .51 882 640.4 294,3 '30.~ 
68.00 19.90 0.00 0.44 20.34 .59 .~2 880 640.6 293,7 29.9 r I 68.25 19.41 0.00 0.45 19.86 .61 .54 875 640.9 293.0 29.4 r,..... , 68.50 19.55 0,00 0.47 20.0~ .62 .55 874 641.2. ~92.4 28.8 
68.7S 20.92 0.00 0.48 21.40 .60 .52 881 641.5 291.8 28.2 
69.00 20.44 0.00 0.50 20.94 .61 .~3 878 641.6 291,2 27.7 
69.25 20.08 0,00 0.51 20.59 ~63 .55 875 642.1 , ~90.5 27.1 
69.50 18.69 0.00 0.52 19,21 .66 ,Sa 866 642.4' 2,89.9 26.5 
69.75 17.6l 0,00 0.54 18.'36 .69 .60 860 642.7 289.3 25.9 
70.00 17.16 0.00 0.55 17.'71 .70 .62 857 643.0 288.7 25.4 
70.25 16.31 0.00 0.57 16.88 .72 .64 852 643.3 288.1 24.8 
70.50 15.97 0.00 0.5d 16.55 .74 .65 849 643.6 287.5 24.2 
,.. 70,75 17.59 0.00 0.60 18.19 .70 .61 860 b43.9 286.9 23.6 
I 71.00 21 •. 16 0.00 0.61 21.77 .62 .!>2 882 644.2 286.3 23.1 
71.25 27.31 0.00 0.62 27.93 .51 ,41 914 644,5 2tHi.7 22.5 
39271.40 29.95 0.00 0.62 30.57 -16.47 ... 16.;t7 925 644.7 285.4 22.1 
71.50 33.79 0,00 0.63 34,42 .41 .31 943 644,8 285.1 21.9 
71.60 43.40 0.00 0.6 l t 44.0't .29 .19 982 645.0 284.9 21.7 
71.70 "5.43 0.00 0.64 76.07 .03 -1!>.93 1069 M5.l 284.7 21~5 
71.80 63.27 0.00 0.65 63.n .10 -16,00 1045 645.2 284.4 21.2 
71,90 47.27 0.00 0,65 47.92 .23 .13 1000 645.3 284.2 1l.0 
72.00 56,25 0.00 0.65 56,90 .16 .06 1025 645.5 284.0 20.8 
72..10 47.30 0.00 0.66 47.96 .23 .13 1001 645,6 283,'7 20.5 
72.20 3/h!H 0.00 0.66 35.17 .37 .27 957 645.7 263.5 20.3 
72.30 31.96 0,00 0.6'7 32.63 .42 .32 941 645.9 283.3 20.1 
39272.50 31.23 0.00 O.6!:} 31.91 ~16.47 .. 16,,36 929 646.1 282.8 19.6 
72,75 22.2.8 0,00 0,69 22.97 .63 .53 864 646.5 282,2 19.0 
73.00 17.64 0.00 0.7Q 18,34 .74 .63 857 646.6 281.6 18.5 
73.25 15,07 0,00 O. 7t~ 1~. 79 ,80 .69 840 647.2 281.1 17.9 
73. !)O 14.21 0.00 0.72 14.99 .83 .71 834 647. '5 280,5 17.3 
73.75 1.3.nS 0.00 O. "(4 14.59 .84 • 73 831 647.9 279.9 16.7 
74.00 14.75 0,00 0.75 15.50 ,81 .70 839 648.2 279.4 16.2 
74.25 15.22 0.00 O. 7() 15.913 .81 .69 842 648.6 278.8 15.6 i 74.50 14.97 0,00 0.77 15.74 .83 .71 838 648.9 278.2 15.0 
74.75 13.06 o.oc 0.78 13.84 .89 .76 82,3 649.3 277,'1 14.4 
75.00 11.14 0,00 0,79 11.93 ,95 .1l2 806 649.7 277.1 13.9 
75.2.5 10.7't 0.00 0.79 1l.~3 .91 .84 802 650.0 276.5 13.3 
75.50 12.89 0.00 0.60 13.69 .90 en 821 650.4 27t».O ).2.7 
75.75 14.52 0.00 o.al 15.:n ,85 .12. 835 650.8 215.4 12.1 
76.00 16.66 0.00 o.nl 17.47 ~79 .65 852 651.2 274~9 11.6 
~9276.20 19.03 0.00 0.82 ~9.85 -16.73 .. 16.~9 870 65~.5 274.4 1l.1 
i 76.40 26.83 0,00 0.82 27.65 .57 .43 913 651,8 274.0 10.7 
76.60 lH .28 0.00 0.83 32.11 .SO ,36 934 652.2 213,5 10.2 
76.80 27.71 0.00 0,84 28.55 .56 .41 919 652.5 273.1 9.7 
39276.90 2.8.48 0,00 0.64 29.32 -16.55 -16.40 923 652..1 272.9 9.5 • 
n.OO 33.42 0.00 0.84 34.26 .47 $32 947 652,8 2'72.6 9.3 
17,10 40.92 0.00 O~64 41.76 ,38 .23 975 653.0 272.4 9.1 
77.2:0 31.77 0.00 0.85 3~.62 .49 .34 940 653.1 l7Z.2 8.8 
77.30 2'7.10 0.00 0.85 21.95 .57 
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Table 3 (cont.) 
i 1964 76A (Explorer 24) " 
MJD _107 P 107 P 107 P _107 P log P log Ps T z Cl 'If-Cl0 6 11" -60 s t a 0 11" (OK) (Ian) (dog) (dog) 
39314.~O 12.42 .. 3.37 -0.32 8.73 -17.17 -16.86 757 700.4 ~90.1 -73.5 
14.75 13.16 .. 3.47 -0.31t 9.36 ,14 .82 771 700.2 189.4 .. 74.1 
15.00 13.70 -3.55 -0.35 9.80 .12 .80 7ao 700.1 188.8 .. 74~6 
15.25 :16.38 _3.64 -0.37 12,37 .02 .68 824 699.9 188.1 .. 75~1 
15,50 20.29 -3.74 -0.38 16, P .. 16.90 .55 671 699,7 187.4 .. 75,6 
15.15 15.61 _3.83 .. O.ltO 11.37 .. 17.05 .72 a08 699,5 186,7 .. 76.1 
16.00 14.50 -3.90 -0.41 10.19 .09 .78 788 699,3 186.1 ... 76.6 
16.25 13.81 .. 4.00 -0.42 9.39 .13 .81 712- 699.1 185.4 .. 77.2 
16.!:lO 14.55 .. 4.10 -0.44 10.01 .10 .77 784 698.9 184.7 -77.7 
16.75 15.09 -4.19 -0.45 10.45 .08 .76 193 698.7 164.0 -78.2 
17.00 14.70 -4.21 -0.46 9.97 .09 .19 785 698.4 183.3 .. 78.7 
17.25 14.52 -4.37 -0.48 9.67 .10 .81 780 698.2 18Z.5 -19.2 
17.50 14.14 -4.46 -0.49 9.19 .12 .83 771 698.0 181.8 .. 79.7 
17.j75 :14.27 _4.53 -0.5~ 9.23 .11 .B4 774 697.7 181.1 .. 80.2 
18.'00 ' 'l4.50 -4.62 .. 0.52 9.36 .10 .83 777 697.5 180.3 -80.7 
18.25 15.14 _4.72 -0.54 9.88 .09 ,"9 784 697.2 179.6 -81.2 
18.50 16.30 _4.79 -0.55 10.95 .04 .73 803 696.9 178.8 -81,7 
18.75 16.02 -4.89 -0.57 10.56 .05 .76 797 696.6 178.0 -8Z.2 
19.00 1'5.64 _4.96 -0.58 10.10 .06 .79 791 696~4 171.2 -82.7 
19.25 15.26 _5.04 -0.59 9.63 .08 .82 184 696,1 176,4 -83.2 
19.~O 14.tlA _5.12 -0.61 9.16 ,10 .H4 176 695.8 175.6 -83,7 
19.75 14.30 _5.20 _0.62 8.48 .13 .88 161 695.5 114.8 -84.2 
ZO.OO 14.03 -5.21 -0,64 8,12 .14 .89 753 695.1 114.0 .. 84,7 
20.25 13.65 _5.39 -0.65 7.62 .. 17 .92 739 694.8 173.1 -S5.~ 
1,\ 
20.50 13~99 _5.45 -0.66 7.88 .15 .90 745 694.5 172.2 -as.7 
~0.75 14.13 -5.54 .. 0.6tl 7.91 .15 .90 746 694,2 171.4 -86.2 
21.00 14.38 _5.61 _0.68 8.09 .14 .69 751 693.'1 110.It -86.7 
,I 21.25 15.03 _5.69 .. 0.70 8.64 .11 ,86 166 693.5 169.5 -81,2 21.50 15.27 -5.76 -0.12 8.19 .09 .86 771 693.2 168,6 -87,1 
:! 21.75 15.62 _5,84 -0.73 9.05 .08 .84 175 692,6 167,6 
-S8.1 
I 22.00 15.87 -5.93 -0.74 9.20 .08 .ti2 775 692.5 166.6 -8S.6 ! 22.25 16.22 -5.98 -0.75 9.48 .06 .80 780 692,1 165.6 -89.1 
,1 22.50 16.57 -6.01 _0.76 9,74 .05 .80 789 691.7 164.6 .. 89.6 
11 
22.15 16.72 .. 6.14 -0 .1'7 9.81 .04 .1:10 791 691.4 163.5 -90.0 
23.00 16.97 -6.21 -0.79 9.97 .03 .78 793 691.0 162.5 -90.~ 
1 23.25 17.43 -6.28 .. 0.80 10.34 .02 .75 798 690.6 161.3 -9hO 
I 23.50 17.58 -6.35 -0.81 10.42 .02 • '4 H'i 690.3 160 .. 2 -91,4 , 
23.75 17.73 -6.42 -0.82 10.49 .01 .75 802 689.9 159.0 
-91.9 
24.00 17.68 -6.48 ... 0.83 10.37 .01 .76 801 689,5 151.8 -92.4 1 24.25 17.63 -6.56 .. 0.84- 10.24 .01 .76 799 689.1 156.5 -92.8 
24.50 17.38 _6.61 -0.85 9.92 ,02 .78 794 688.1 155.2 -93.3 
24.75 17.03 -6.66 -0.87 9.48 .04 .80 785 68a.3 lS3.8 -93.7 rJ-25.00 16.58 _6.13 -0.88 8.96 .06 .82 175 681.9 152.4 .. 94.1 ; . 
25.25 16.54 -6.79 -0.89 8.86 ,06 • 83 174 681,5 151.0 -94,6 
25.50 16.10 .. 6.81 ~O.90 8,93 .06 .82 715 687,1 149.4 .. 95.0 
25.75 16.97 -6.92 _0.91 9.14 ,05 ,131 179 686.7 147.8 -95.4 
26.00 17,55 -6.91 -0.92 9.65 .02 .79 190 686.3 146.2 -95.8 
26.25! :18.23 
-7.04 -0.93 10.26 -16,99 .76 802 685.8 144.4 .. 96.3 
26 •. 50 18.61 -7.10 .. 0.94 10.57 .98 .74 807 685.4 ~42.6 .. 96.6 
26.75 18.66 -7.16 -0.95 10,77 .97 ,13 812 665,0 140.1 .. 97.0 
27.00 19.26 -1.21 .. 0.96 11.09 .95 .72 818 684.6 138.1 -97.4 
27.25 19.64 -1.28 .. 0.97 11.40 .94 ,70 821 684.1 136.6 -97.8 
27.!;)0 19.82 -7.:11 -0.98 1l.~4 .94 ,68 823 683.7 134,4 .. 98.2 
21.75 20.11 _7.37 -0.98 11.76 .93 .68 827 683.:3 132.1 ..;96.5 ., 
28.00 21.01 -7.41 -0.99 12.61 .89 .65 639 682.8 129.7 .. 96.8 
28.25 21.09 -7.46 -1,00 12.63 .89 .64 840 682.4 12.1.1 .. 99,1 
28.50 ZO.17 -7.52 -1.01 12.24 .90 .61 8.35 682,0 124.4 
-99.4 
2.8.75 20.75 -7.51 -1.02 12.17 .90 .68 835 681.5 121.5 .. 99.7 
29.00 20.95 -1.,62 -1.03 12.30 .90 .66 836 681,1 118.5 -,\00.0 
29.25 21.04 _7.66 -1.04 12.34 ,89 .66 831 680.6 115,3 .. 100.2 j 
" 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _107 P 107 P 107p -107 P log p log Ps T z a. 1T-a.0 0 -0 s t a e 1T 1T 0 
(OK) (km) (deg) (deg) 
39329,50 21.24 -1,72 -1,05 l.2,'47 i H6,89 -16,66 839 680,2 112,0: -100.4 
29,75 21.33 -7.16 _1,05 12.53 .88 ,65 840 679,8 108.51 .. 100.6 
i ! 30.00 2:1,84 _7.81 -1,06 12.91 ,87 ,64 846 619.~ 104,9; -100.6 30,25 22,15 
-7,85 -1,07 13.23 .86 ,6, 849 678.~ 101.1i .. 100,9 
1 
30.50 2.2,05 _7.90 .. 1.08 13,06 ,86 .63 947 678.~ 97.3, .. 101.0j 
30.75 2~.95 -7.93 .. 1.08 12,93 ,86 ,64 .)46 678,0 93.3 -101.1' 
31,00 21.85 -7,97 -1,09 12.80 .87 ,64 8it4 677.5 89,2 -101,1 
31.25 2~,35 _8.02 -1.10 12.23 .89 .66 836 677.1 85.0 -101.1 
31.50 20.65 -8.05 -1.10 11.!)0 .91 .69 826 676.l) 80.9 -101.1 
31.75 20.8:1 1_8.07 -1.11 11,69 ,90 .68 82." 676,1 7,6.1; -101,0 
32.0P 21.50 I-B~12 -1.12 12.26 ,88 .66 831 675,7 7~2. 6 -100.9 
; 1 
32,2.5 22.44 
-8.15 -1.l2 13,16 ,85 .62 850 675.2 6e.5 .. 100.a 
32.50 22~97 
-8.18 -1.12 l'3.tn ,83 .60 856 b74,~ 64.6 -100.6 
32.7i5 23.7 il -B.2l _1.13 14 •. 37 ,81 .58 865 674.3 60.7 -100.4 ! 1 33,O!O 26.09 _8.25 -1.13 16.72 .74 .51 890 673.9 57.0 -100,1 , 
i~ 33.25 29.19 _8.27 -1.14 19.79 .66 ,44 918 673,4 53.4 -99.9 33.50 2,9.84 -8.30 -1.14 20,40 ,65 .42 923 672.9 49.9 -99.6 . I 33.715 2~.88 _8.32 -1.15 20.41 .64 .41 924 672.5 46.6 -99.2 
I 34,°10 28,08 ... 8 .• 34 -1.15 18.58 .68 .4b 908 672.0 43,S ,..98.9 
. 1:~' 34'45 28.Q2 -8.35 .. 1.16 18,,0 ,68 .47 907 671.5 40,5 -98.5 
34. 5,0 29.l9 -8,35 .. 1,16 19.78 .65 ,43 918 671,1 37,7 -98.1 
34.~5 , 2:9.24 _8;.37 -1.11 19.69 .65 .44 917 670,6 35.0 .. 97,7 
35. ,a , 29,29 _8.38 -1,11 19.73 ,65 .44 917 670,2 32.4 -97.3 
35.25 2'9.34 _8.3e.) ... 1.1t1 19,77 ,65 ,44 917 669,7 30.0 -96,9 
35,50 2;8,19 _8,40 
-1.18 19.20 .66 ,46 912 669,2 27,7 -96,4 
35,7,5 28.,,4 _8,41 _1.16 18.14 .67 .47 907 668.8 25,5 -95,9 36~qO 28.40 _8.43 .. 1.19 18,79 .67 .47 908 668,3 23.5 .. 95.5 
i. 36.~5 28.35 _8.44 ,..1.19 18,73 ,67 .47 907 667.8 21.5 -95.0 ~' : 36. 0 28.07 _8.44 .. 1.19 18.44 ,67 .47 906 667,.4 19.6 ,..94,5 
36,75 27,66 _8.44 _1.20 18.03 ,68 ,48 902 666.9 17.8 -94.0 
37,00 27.35 .. 8.44 _1.20 11.71 .69 ,50 899 666.5 16.1 -93.5 
37~l5 27,33 _8.45 _1.20 17,68 ,69 .50 698 666.0 14.5 -93,0 
37.50 2e.Ol _8.45 _1.20 18,37 .67 ,48 904 665.5 12.9 .. 92,4 
37.75 2e.99 _6.46 _1,20 19.33 ,65 ,46 912 665,,1 11,4 .. 91.9 
38. 00 28.52 _8.46 _1,20 18.86 .66 ,47 908 664,6 9.9 -91,4 
38.25 28,45 _8.45 _1,20 18,tlO ,65 .41 909 664,1 e,6 .. 90,8 
38,~0 2e.26 .. 8,44 -1.20 18,63 .66 .47 906 663,7 7.2 .. 90.3 
38.75 27.76 _8.41 -1.20 18,15 .67 ,49 901 663.2 5.9 .. 89.7 
39.00 27.14 _8.39 _1.20 17.55 ,68 ,51 896 662.8 4,7 -89.2 
39,25 26,82 _8.38 -1.20-17.24 .69 .52 893 662,3 3,4 -88,6 
39,50 26.80 -8,37 -1.20 11,23 .69 .52 892 661,9 2.3 -88,1 
39.75 26.66 _8.36 _1,20 17.10 ,70 .53 890 661.4 1.1 -87.5 ff 40.00 26,82 _8,36 _1,20 17.26 .69 ,53 891 660.9 0.0 -86,9 
40.25 26.77 _8.35 -1,20 17.21 .69 .53 891 660.5 356.9 -86,4 
40.50 27.32 _8.33 _1.20 17,78 .67 .51 891 660.0 357.9 .. 85,8 
40,75 2e.57 _8.30 ·-1,20 19,07 ,64 .47 909 659.6 356,.9 -85,2 
41,00 29.00 _~.28 -1.19 19,53 .63 ,47 911 659.1 355,9 -84,6 
41,25 30.14 _S.26 -1.19 20.69 ,61 .45 918 658,7 354.9 -84.0 
41,50 30.85 _8.24 _1.19 21.43 ,59 .43 924 658.2 354,0 -83.5 
41,75 30.75 .. 8,22 ,..1,18 21.35 .56 ,43 924 657.8 353.0 -82,9 
42.00 30.94 .. 8.17 .. 1,18 21.5e .58 .42 926 t;,57,3 352.1 .. 82,3 
42,25 30.92 _8,13 _1,16 2l.61 .58 .43 925 656.9 351,2 .. 81.7 
42.50 31.30 _8.10 _1.18 22,02 ,51 .42 . 928 656,4 350,4 .. 8l.~ 
42.75 31.68 .. 8.05 -1~17 22.46 ,56 ,41 932 656.0 34t;.5 .. 80,S t' 43.00 29.80 _8.02 _1,17 20.61 ,60 .45 917 655.5 348.7 .. 79.9 
43.2!> 28.63 _7.91 _1.16 19.50 ,62 .48 907 655.1 347.8 .. 79.3 .. 
43,50 27.96 _7.91 _1,16 18.89 .64 ,50 902 654,6 347,0 .. 78.7 
43 • .,5 27,70 ... 7.86 _1.1b 18,68 .64 .51 899 654.2 346.2 .. 78.1 
44.00 26,92 ... 1.81 -1.15 11.9b .66 .53 893 653.7 31t5.5 .. 77.5 
44.25 26,24 _7.77 -1.14 17.33 ,67 ,54 888 653.3 3 l ,4,7 
-76.9 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _107 P 107 P s 10
7 P t -10
7 P 
a 
log p log Ps T'lf z n -a. '0 'If - °0 e 'IT 0 (OK) (kIn) (deg) (deg) 
, 
-7."iZ I ' .. 76~3 39344.150 25.25 -1,14 16,39 -16,70 -16.51 878 652,9 343.9 
44,75 24.66 -7.66 -1.14 15.86 ,72 .60 811 652,4 343.2 -75.7 
45.00 23.96 _7.62 .. 1.13 lS.21 .74 .62 865 652,0 342.4 -15~1 
45,25 i24 • 39 -7,56 -l,ll 15.11 .72 .61 869 651.6 341,7 -74.5 . 45.!:>0 ,24.30 .. 7.~0 -i..12 15.69 ,72 .61 868 651.1 341.0 .. 73.9 
45.,15 24.62 -7.44 -1.11 16,07 .11 ,60 8n 650.7 340.3 .. 13.3 
46~OO 25.34 _7.l8 -1.11 16.HS .69 .56 878 650.3 339,6 ... '12,7 
46,l5 25.66 -7,a9 -1,10 17. 27 .68 ,56 882 649.8 3~8.9 .. 7~.1 
46.50 ,25.15, _7,.~3 .. 1.09 16.82 ,69 .58 877 649. 4 ~38.2 .71.5 
46,75 24.84 -;r.~5 .. 1.08 16.61 .70 .59 874 649.0 337.5 .70,9 ( 
47.00 25.35 _7.08 -1,08 17,19 .68 .57 880 648.6 336.8 ..J70.3 
47.l5 25.35 
-6.99 -1,.07 17.29 ,67 .51 882 648.2 336,2 ';69.1 
47,59 25.14 _6.91 ~,1,.06 17,17 ,68 ,57 819 647,7 335,5 .. 69,1 
47J75' '24.94 _6.83 -1,05 17.06 .68 ,58 878 647.3 334,9 -68.5 
46 J 00' '24.83 _6.74 -1.04 17.05 .68 ,5a 817 646,9 334.2 .. 61.9 
48.25 24.93 -6.64 -1.04 17,25 ,68 .59 816 646.5 333.6 -67,2 
48.50 25."t3 -6.55 -1.03 17,66 .66 .51 882 646.1 332.9 .. 66.6 
48.75 25.74 _6.44 .. 1.02 18.28 .65 .56 886 645.7 332.3 .. 66.0 
49.00 26.96 _6.34 ... 1.02 19.60 .62 .53 895 645.3 ! 331.7 .. 65.4 
49.25 25.73 _6.22 -1.01 18.50 .64 .!:>5 887 644.Q 331.0 -64.8 
49.50 24.61 _6.12 _1.00 17.49 .66 .58 878 644.5 330,4 .. 64.2 
49.75 23.38 -5.99 -0.99 16.40 .70 .61 867 644.1 329.8 -63.6 
50.00, '22.57 _5.88 _0.98 15.71 .72 .64 859 643.7 329.2 -63.0 
50.25 22.16 .. 5.73 -0.9., 15,46 .73 .65 857 643.3 328.6 .. 62.3 
50.~U 21.76 _5.61 .. 0.96 15.20 .74 .66 853 642.Q 328.0 -61.7 
50.75, 21.16 _5.46 _0.96 14,74 .76 .69 847 642.5 327.4 -61.1 
51.°°1 20.97 .. 5.32 _0.95 14.70 .76 .69 845 642.2 326.8 .. 60.5 51.25 22.01 -5.17 _0.94 15.90 .72. ,65 857 641.8 326.2 ... 59.9 
51.501 21.42
1 
.. 5.01 -0.93 15,48 .72 .66 855 641.4 325.6 .. 59.3 
51.75 21.1 41 
--r4 • 84 -0.92 15.37 .73 .67 851 641.0 325.0 -58.6 
52.00 20.86 _4.66 -0.91 15.27 .74 .68 649 640.7 324.5 .. 58.0 
52~25 20.18 .. 4.50 -0.90 14.78 .76 .70 843 640.3 323.9 -57.4 
52.50 19.81 -4.31 -0.88 14.61 .76 .70 841 639.9 323.3 .. 56.8 
52.75 19.54 
_/t.l ° -0.81 14.57 .76 .71 640 639,6 322.7 .56.2 
53.00 19.39 _3.90 -0.86 14.62 .16 .71 840 639.2 322.2 .55.6 
53.25 18.83 _3.69 -0.B5 14.30 .77 .72 836 638.8 321.6 .. 54.9 
53.50 18.48 _3.43 -0.84 14.21 .71 .73 835 638.5 321.0 .. 54.3 
53.75 18.25 _3.17 -0.83 14.24 .78 .73 834 638,1 320.5 -53.1 
I 54.00 18.01 _2.92 -0.82 14.27 .7B .74 B33 637.8 319.9 -53.1 
,i 
I 
54.25 11.28 -2.61 -0.8~ -13.86 .79 .75 829 637.5 319.4 -52.5 
54.50 16.55 _2.33 .. 0.80 13.42 .81 .77 824 631.1 318.8 -51.8 
54.75 16.44 -2.01 -0.79 13,64 .80 .76 825 636.8 318.3 -51.2 ~ 55.00 16.4; --1.69 -0.78 13.97 .79 ,75 828 636.4 317.7 .. 50;6 
! 55.25 16.5~ _1.35 .. 0.17 14.44 .77 .74 832 636.1 317.2 .. 50.0 I 55.50 16.88 ~0.96 -0.76 15.16 .'75 .72 Q.39 635.8 316.6 .. 49.4 55.75 18.95 ';'0.55 -0.15 17.65 .67 .64 861 635.5 316.1 .. 48.7 
I 56.00 20.11 _0.16 -0.74 19.21 .63 .60 673 635.2 315.5 -48.1 56.25 20.77 0.00 -0.72 20.05 ,62 .59 877 634.8 315.0 .. 47.5 
J 
56,50 21.03 0.00 -0.71 20.32 .61 .58 879 634.5 314.5 .. 46.9 
39356.80 24.43 0.00 -0.70 23.73 .. 16.53 -16.51 901 634,2 313.8 -46.1 I 57~00 24.41 0.00 _0.69 23.72 .53 .51 900 633,9 313.4 -45.6 57.20 20.25 0.00 _0.68 19.57 .62 .60 872 633.7 313.0 -45,1 , r 
I 39357.50 18.90 0.00 -O.~7 18.23 .. 16.66 -l6.64 860 633.3 312.3! ! .. 44.4 57.75 18.20 0.00 _0.t:J6 l7.S4 .69 .67 8.53 633.0 3U.S -43.8 58.00 17.70 0.00 .. 0.65 11,05 .70 .68 al,8 632.8 311.3 -43.1 58.25 16.92 0.00 _0.64 16.Ze .72 .70 842 632.5 310.7 -42.5 58.50 16.55 0.00 _0.62 15.93 .73 ,72 838 632.2 310.2 ... 41.9 
I 5e.75 16.81 0.00 _0.61 16.20 .73 .11 839 631.9 309,7 -41.3 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _107 P 107 P 107 P -107 P log P
e 
log Ps T z a IT -a0' 5 - 5 . s t a IT IT 0 , 1 (OK\; (Ion) (deg) (deg) 'i 
39359.00 17.28 0.00 -0.60 16.68 .. 16.71 -16.70 &43 631.6 309.2 .. 40.6 
59.25 11.57 0,00 -0.59 16,98 ,70 .10 844 631.4 308,6 .. 40,0 
59.!>O 17.91 0.00 .. 0.58 17.39 .70 .69 845 631.1 308.1 -39.4 -,I 
59.75 18.18 0.00 -0,57 17,61 .69 .69 846 630,9 307.6 .. 38.8 
60.00 18.60 0,00 .. 0.56 18.04 .68 .67 851 630.6 307.1 -38.1 
60.25 19.96 0.00 -0.54 1'1. 42 .64 .63 862 630.3 306.5 ~37.5 
; 39360.401 20.44 0.00 .. 0.54 19.90 -16.62 -16.62 866 630.2 306.2 .. 37.1 
U 6Q.60 23.28 0.00 _0.53 22.75 .56 .~6 884 630.0 i 305.8 .. 36.6 60.80 27.56 0.00 _0.52 27,04 .48 .48 908 629.8 ' 305,4 -36.1 ' ( 
'I 61.00 27.23 0.00 .. 0.51 26,72 .48 .,48 907 629.6. i\05.0 .. 35,6 
61.20 24.67 0.00 -0,50 24,17 .52 .!)3 894 629.4 i 304,6 -35.1 
61.40 24,20 0.00 -0.49 23.71 .54 ,54 888 629.3 ' 304,2 .. 34.6 
61.60 23.73 0,00 -0.48 23.25 .55 .56 885 629.1 303.8 -34.1 
ii 39361.75 23.07 0.00 _0.47 22.60 
-16.56 -16.23 882 628,9 303,5 -33.7 1'\ ~ 62.00 23.47 0.00 -0.46 23.01 .55 .Z2 884 628.7, ~O2.9 -33.1 
" , 'I 62.25 23.90 0.00 _0.45 23.45 ,54 .22 885 628.5: ~02.4 -32,5 
" 62.50 23.45 0.00 -0.44 23.01 .56 .23 880 628.3 1 ~Ol.9 -31.9 
62.75 22.96 O~OO -0.43 22.53 .57 .24 877 628.1' 301.4 -31.2 
63,00 23.06 O~OO .. 0.42 22.64 ,56 .24 878 627.q 300,9 -30,6 
.' fj 63.25 22.63 0.00 -0,40 22.23 .57 .24 876 627.7 300.4 -30.0 
II 63.50 22,21 0.00 -0.39 21,82 .58 .26 872 627.5 299,9 -29.:i 
I~ i 63.75 22.12 0.00 -0.38 21.74 .59 ,Z7 868 627,3 2~9,4 -28.7 , .i 
',' n 64,00 21.85 0.00 -0.31 21.48 .60 .2'7 866 627.1 298.9 -28.1 
64,25 21.94 0.00 -0,36 21.58 ,59 .27 868 626.9 298.4 -27.4 
64,50 22.10 0.00 -0.35 21.75 .58 .26 869 626.7 297.9 -26,8 
64.75 21.94 0.00 -0.34 21.60 .59 .27 867 626.5 297.4 -26,2 
65,00 21.46 0.00 .. 0.3.3 21.13 .60 .28 862 626.4 296,9 -25.5 
65,25 21.00 0.00 -0.32 20,68 ,62 • 30 858 626.2 296.4 -24.9 . J 65.50 20.76 0,00 .. 0.30 20.46 .62 .30 856 626,0 295.9 -24.3 
J 65.75 20.88 0,00 -0.29 20.59 .61 .30 857 625.9 295.4 -23.7 4 66,00 21.26 0.00 -0.28 20.98 ,60 .29 961 625.7 294,9 -23.0 
66.25 21.31 0.00 .. 0.28 21,03 ,,60 .29 860 625,6 294.4 -22.4 
66.50 20.84 0,00 -0.27 20,57 ,62 .31 {i54 625.4 293,9 -21.B 
39366,60 20.33 0.00 -0.26 20.07 ... 16.63 -16.32 852 625.4 293.7 -21.5 
66.80 22.59 0,00 -0.25 22.34 ,57 ,26 868 625.3 293.3 -21,0 
67.00 27.54 0.00 -0,24 27.30 .47 ,16 896 625,1 292.9 -20.5 
67.20 33.29 0,00 -0.24-33.05 ,38 .07 924 625,0 292.5 -20.0 
67.40 27.72 0.00 -0.23 2.7.49 .45 .15 901 624.9 292.1 -19,5 
67,60 29.65 0.00 -0,22 29.43 .43 .13 908 624.8 291,7 -19,0 
~ 
39367.70 41.33 0.00 -0.22 41.ll -16.28 -1!).~8 953 624,8 291.5 -18.7 
67.80 51.69 0.00 ';'0,21 51.48 .18 .BB 967 624.7 291,3 -18.5 .~ 
67.90 73.54 0.00 -0.21 73.33 .02 .72 1042 624.7 291.1 -18,2 
f 68.00 94.12 0.00. .. '0,20 93.92 .. 15.91 .61 1086 624.6 290.9 -18,0 68.10 77.05 0.00' ... 0,20 7b.8~ .98 .70 1055 624.6 290.7 -17.7 68.20 52.97 0.00 .. 0.20 52,77 -16.15 .86 995 624.5 290.5 .. 11,5 1 
39368,,40 35.74 0.00 -0.19 35,55 .. 16,35 "16.05 930 624.4 290.~ -17.0 ,- il .68.60 32.3B 0.00 .. O,lB 32.20 ,41 .10 911 624.3 289.7 .. 16,4 68.80 27.57 0,00 -0.17 21.40 .48 .17 891 624.3 2B9,3 -15.9 69.00 20,6B 0.00 _0.16 20.52 .60 .29 855 624.2 288,9 .. 15.4 } , 
69.20 20,14 0,00 -0.16 19.98 ,61 .31 849 624,1 288,5 -14.9 ~ 69,40 20.38 0.00 -0.15 20.23 ,62 .31 849 624,0 l88,l "14,4 :i'! .I. 69. ()O 23.14 0.00 .. 0.14 23.00 ,56 .25 861 623,Q 287.7 
-13.9 "j 
6.9$80 23.80 0.00 -0.14 23,66 .54 .24 870 623,9 287.3 -13.4 ' ' l 
70..00 23.95 0.00 -0.13 23,82 .54 .24 871 623,8 ,86,9 .. 12,9 
" 70,20 22.95 O,PO .. 0,12 22.83 .56 .26 865 623,7 286.5 .. 12.4 .., '~ 
318 ~ ~ 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _106 i> 106 P 106 i> _106 p log Pe log Ps T z a.'IT-a.0 
6 - 6 
s t a 11' 
11' 0 
(OK) (k111) (deg) (deg) 
39370.40 1.92 0.00 -0,01 1.91 -16.65 -16.~4 839 623,6 Z8b.l .. 11.9
 
70.60 1.55 0.00 -0,01 1,55 ,75 ,45 811 623,6 2$5,7 -11.4 
70.80 2,01 0.00 -0.01 2.01 ,63 .33 843 623,~, 285.3 .. 10.
9 
71.00 1.91 0,00 -0,01 1,90 .64 ,34 839 623,4
 284,9 -10.4 
71.20 1,75 0.00 -0,01 1.75 .68 ,38 828 623,4 284,
5 .. 9,9 
71 .. 40 2.10 0.00 .. 0,01 2.09 .61 .31 648 623,3
 284.1 -9,4 I.-
71. 6 0 3.51 0.00 -0,01 3.,0 .38 .08 915 623.3 283.7
 -8.9 
71.1;\0 4.33 0.00 .. 0.01 4.32 .27 -15.98 947 623.2- 283.3
 .. 8.3 
72.00 4 •. 86 0.00 -0.01 4.85 .21 .92 967 623.2 
282.9 -1.8 
72.20 8.30 0.00 -0.01 8,30 -15.95 ,68 1057 6Z3.1 .282.
5 .7.~ 
72.40 6.26 0.00 0.00 6.25 .. 16.06 ,80 1013 623,1 28
2.1 -6.8 
72.60 4.43 0.00 0.00 4,42 ,24 .96 954 623,0
 281.1 .. 6.3 
39372.70 3.34 0.00 0,00 3.34 -16.38 -16,09 912 623.0
 281.5 .. 6.~ 
39372.t!() 2.81 0.00 0,00 2.80 -16.41 .. H>.17 887 623,0 281.3 -5,8
 
13.00 2.16 0.00 0.00 2.16 .60 ,30 849 622.9 280.
9 .. 5.3 
73.20 1.76 0.00 0,00 1.75 .70 .40 819 622.9 28
0.6 .4,8 
73.4(J 1.66 0.00 0,00 1,66 .74 .44 809 622,9 280.2 -4.3 
73.60 1.55 0.00 0.00 1.55 .77 ,47 801 622.8 ~19.8 -
3.8 
73.t!0 1.45 0.00 0.00 1.45 .78 .48 797 62Z.8 
279.4 -3.3 
7It .00 1.38 0.00 0.00 1.38 .81 ,51 790 622
,8 279,0 -2.7 
74.20 1.37 0.00 0,00 1.31 .81 .52 787 622.
7 276.6 -2.2 
74.40 1.40 0.00 0..00 1.40. ,79 .49 792 622.7 
278.2 -1.1 
74.60 1.51 0.00. 0..00 1,51 .75 ,45 803 
622" ., 277.8 .. 1.2 
39374.15 1.64 0.00. 0.00 1.64 .. 16.12 -16.42 812 6U
,7 277.5 -0..8 
" J 75,00 1.52 0.00 
0.00. 1,52. ,77 .47 799 6U.6 277,0. -0..2 
I, 75.25 1.42 0.00 0.
00 1.43 .80. .!H 789 622.6 276.5 0..4 
I:" 
75.50. 1.44 0..00 0.00. ~.44 ,80 .50 190 622.6 276
.0. 1.1 
75.75 1.39 0..00 0.00 1,40. .81 .!>l 786 622.6 275.5 
1.7 
76.00 1.38 0.0.0 0.01 1.38 ,81 .52 785 622.6 275.0. 
2.4 
76.25 1.52 0.00 0.01 1.53 ,76 .46 798 622
.5 274,5 3.0. 
76.50 1.86 0.0.0 0..01 1.86 .67 .37 824 622
.5 214.0 3 Q6 
76.75 2.77 0.0.0 0,0.1 2.78 .49 .19 874 622.5
 213.5 4,3 
77.00 1~99 0.0.0 0,0.1 1.99 .64 ,34 831 622
,5 273.0 4.9 
77.25 1.83 0.0.0 0.,01 1.84 ,68 ,38 819 622.5 
272.5 5.6 
77,50 1,66 0.00. 0.01 1.66 .73 .44 804 622.5 
272.0 6.2 
77,75 1.56 0.00 0.01 1.57 .76 .46 797 622.5
 271.5 6.8 
78.00 1.46 0.00 0.01 1.47 ,79 .49 789 622
.5 271.0. 7.5 
78.25 1.41 0.00 0..01 1.42 .80 .!>D 786 622.5 
270.5 8.1 
78.50. 1.33 0,0.0. 0..0.1 1.33 ,83 .53 171 622.5 270.0
 8.8 
78.75 1.31 0.0.0 0,01 1.32 ,84 .54 774 622.5 
269.5 9.4 r 
79,00 1.26 0,00 0.01 1.27 ,85 .56 769 622.5 
269,0 10.0 
79.25 1.21 b.co 0.0.1 1.22 .87 .5B 764 622.5 268.5, 10.7 
79,50 1.19 0.00 0.01 1.20. .89 .59 759 622.5 
268.0 n.3 
79,75' 1.13 0.0.0 0.0.1 1.14 ,92 .63 750. 622.6 267
.5 12.0 
80,00. 1.06 0.00 0.0.1 1,01 .95 .67 741 62
2,6 267.0 12.6 
80.25 1,00 0.00 0.,01 1",0.1 .98 .70 733 622.
6 266.5 13.2 
8C.!:i0 1.00 0.00 0.,01 1,01 .97 .69 733 622
.6 266.0 13 .9 
80.15 1.04 10.0.0 0,01 1.05 .95 .66 739 6
22.6 265.5 14.5 
A 
81.00 1.08 0.00 0..0.1 1,09 .94 . .65 743 622.6 
2.65,0 15.2 
81.25 1.12 0.00 0.0.1 1.13 ,92 .63 747 6
22,7 264.5 15.8 
81.50 1.15 0.00. O,Ql. 1.].6 ,91 ,62 750 622.7 264,0 
16,5 
81,75 1.16 0,00 0..01 1.17 .91 ,62 750 622,7 263.5 17 .4 
82 .• 00. 1.16 0.00 0.01 1.17 ,91 .62 750 622.7 
263,0 17.7 
82.25 1.14 0.00 0.01 1.15 ,92 .63 747 622.7 
262.5 18.4 • 
82.50 1,13 0.00 0,01 1,14 ,92 .63 746 622.8 
262.0. 19.0 
82.75 1.18 0.00 0..0.1 1,19 .89 .60. 752 622.8 261.5 19.1 
83.00. 1.26 0.00 0.01 1.27 .85 .55 764 622.8 26
1.0 20.3 
319 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
~ . 




T 6 -6 MJD -1(; P z u 1T -u0 s t a 1T 1T 0 
, , (OK) (km) (deg) (deg) 
39383,25 1,40 0.00 0.01 1,41 -16.79 -16.49 780 622,8 260,5 20.9 
'" 83.50 1.42 0.00 0,01 1.43 ,79 .49 781 622,9 260.0 21,6 
83,,75 1.41 0.00 0.01 1,42 ,80 ,50 777 622.9 259.4 22.2 
84,00 1.51 0.00 0,,01 1.52 .77 .47 786 622,9 258,9 22.9 ~ 84,25 1.53 0.00 0.01 1.54 .76 .46 788 623.0 258 i.4 23.5 
84.50 1.44 0.00 0.01 1.44 ,80 .50 777 623,0 257.9 24.1 :' 
84.75 1.'~2 0.00 0.01 1.43 ,80 .50 775 623.0 257,4 24.8 
85.00 1.43 0.00 0.01 1.44 .79 ,49 777 623. 0 256.9 25.4 
.~ 85,25 1.,43 0.00 0.01 1.44 .78 .48 780 623.1 256,3 26,1 L.-, 85.tiO 1.42 0.00 0.01 1.43 ,78 ,48 779 62~,1 255.8 26.7 
85.75 1.41 0.00 0,01 1.42 ,79 ,49 776 623.1 255,3 27.4 : 
86.00 1.36 0.00 0,01 1.37 .82 .52 769 623,2 254,8 28.0 
86.25 1.36 0.00 0.01 1.31 .82 .52 761 623.2 254.3 28.6 
86.50 1.47 0.00 0,00 1.47 .79 .49 776 623.2 253.7 29.3 
86.75 1.51 0.00 0.00 1.51 ,17 .47 780 623,2 253.2 29.9 
87.00 1.61 0.00 0.00 1.61 ,74 .44 788 623.3 252.7 30.6 
87.25 1.72 0.00 0.00 1,72 .70 .~9 800 623.3 252.2 31.2 
87.!>0 2.10 0.00 0.00 2.10 .60 ,30 826 623,3 251.6 3l.8 
87.75 2.04 0.00 0.f)0 2,05 .61 ,31 822 623.3 251.1 32.5 
88,00 2.08 0.00 0.00 2.08 .60 .30 826 623.4 250,6 33.1 
88.25 2.12 0,00 0.00 2.13 ,58 .28 830 623.4 250,0 33,8 
88.50 2.18 0.00 0.00 2.18 ,57 ,27 833 623. 4 249.5 34.4 
, 88.75 2.30 0,00 0.00 2.-'0 ,54 .25 840 623.4 249.0 35.0 
89.00 2.30 0.00 0.00 2.30 .54 .25 839 623.5 248.4 35.7 
l 89,25 2.20 0.00 0.00 2.19 .57 .27 832 623.5 247.9 36.3 
~' 89.50 2.02 0.00 0,00 2.02 .61 .3~ 820 623,5 247.3 37.0 
89.75 1.97 0.00 0.00 1.97 .63 .32 815 623.5 246.8 37.6 
90.UO 1.87 0.00 0.00 1. B 1 .65 .35 808 623,5 246.3 38.2 
,. 
90.25 1.70 0.00 0.00 1.69 .70 ,40 794 623.5 245.7 38.9 , !, 90.50 1.61 0.00 0.00 1,61 ,70 .40 792 623,6 245.2 39.5 
'" 
" 
90.75 1.68 0.00 _0.01 1.67 .71 .41 790 623,6 244.6 40.2 
91.00 1.63 0.00 _O,ul 1.6,'2 ,72 ,41 768 623.6 244.0 40.8 
91.25 1.51 0.00 .0.01 1.5;) .75 .44 180 623,6 243.5 41.4 
91.50 1.75 0,00 _0.01 1.14 ,68 .38 798 623.6 242.9 42,1 
91.75 2.14 0,00 _0,01 2.13 .58 .28 824 623.6 242,4 42.7 
92.00 2~86 0.00 _0.01 2.85 ,45 ,15 860 623.6 241,8 43.4 
92.25 2.84 _0.01 _O,ul 2.83 .46 .16 857 623.6 241.2 44.0 
92.50 2.51 -0.02 .0.01 2,48 ,52 .22 839 623.6 Z40.7 44,6 
92.75 2.25 -0.03 -0.01 2,20 ,57 .27 824 623,6 240.1 45,3 
93.UO 2.23 .0.05 -0.01 2.17 ,58 .28 822 623.6 239.5 45.9 ~ 93.25 2.20 _0.06 ·0.01 2.13 .58 .28 821 623,6 238,9 46.6 
93.50 2.19 _0.08 -0.01 2.10 .59 .29 819 623.6 238,3 47,2 
93.75 2.14 -0.09 -O.Ul 2.01;. .61 .31 811 623.6 237.1 47.8 
94.00 2.06 _0.10 -L1 t 02 l.94 .64 .34 803 623,6 231,2 48.5 
94.25 2.12 _0.11 -0.02 1.99 ,61 ,32 809 623.6 236.6 49,1 
94.~0 2.15 .0.13 ~0.02 2,01 ,6O .31 812 623,5 236,0 49.8 , 
94.7'5 2.27 -0.14 -0,02 2.11 .58 ,28 818 623,.5 235,4 50.4 
95.UO 2.34 -0.15 .. 0,02 2.17 .56 ,27 822 623.5 234,7 5.1.0 
95.25 2.46 _0.16 _0.02 2,27 .55 .25 826 623.5 234.1 51,7 
95.50 2.52 _0.18 _0.02 2.33 ,54 .24 828 623.5 233.5 52,3 
ii 95.75 2.46 
-0.19 _0,02 2.25 ,56 ,26 822 623. 4 232.9 52.9 li 96.00 2.43 _0.20 .0.02 2.2~ .57 .27 818 623.4 232.3 53.6 J' I: 
f 96.25 2.41 _0.21 _0,02 2,18 ,51 .27 817 623,4 231,6 54.2 , 
~ . 96,50 2.40 _0.22 _0.02, 2,16 .57 .28 815 623.3 231.0 54.8 
>.1. 
:i 96.75 2.38 _0.23 _0,02 2.12 ,59 .29 811 623.3 230,4 55,5 .~ .. ; ~ 97,UO 2.37 _0.24 .. 0.03 2.10 ,59 .30 809 623.2 229.7 56.1 ? ' 
.' 97.25 2.28 .0.26 .0.03 2.00 ,61 .32 803 623.2 229.1 56.7 
91.~0 2.26 -0.27 _0,,03 4,96 .62 .33 800 623,1 228.4 57.4 
97.75 2.22 _0.28 .0.03 4.92 .63 ,34 796 623,1 227.7 58.0 
98.00 2.23 -0.29 -0.03 1,91 .63 ,34 795 62300 227.1 58.6 ~ ~ 
320 -'-'~'--, 
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.. 0.04 1.51 
-0.04 1.58 
.. 0.04 1.69 
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Table 3 (cont.) 
I 
r 1964 76A (Explorer 24) " I 
.. 
!: 
MJD _106 P 106 P 106 P _10 6 P log P
e log Ps T z Q, -0 0 -0 ~\ s t a TT TT 0 TT 0 (OK) (knl) (deg) (deg) II ~I .' 39413.25 5.19 .. 0.81 -0.09 4.29 
-16.23 -16.02 867 613.3 120.4 89.7 
.( r 13.!>0 5.63 -0.82 -0.09 4.73 
.18 -1~.97 881 613.0 116.4 89.7 
l \ 
13.75 7.56 _0.82 
-0.09 6.65 
.03 .82 929 612.7 HZ.S 89.7 
I,,: ~ 14.00 7.86 _0.83 .. 0.09 6.94 
.00 .79 937 612.5 108.6 89.7 1. 
14.~5 8.03 -0.84 -0.09 7.10 .. 15.99 
.18 941 612.2 104.9 89.6 ~ 14.!>O 10.51 -0.84 -0.09 9.58 .85 .65 986 611.9 101.3 89.6 i 14.75 10.66 -0.84 -0.09 9.72 .84 .64 989 611.6 97.8 89.4 15.00 6.93 -0.85 -0.09 5.99 -16.06 .86 916 611.3 94.4 89.3 /' 15.25 6.,60 -0.B5 -0.09 5.65 .09 .89 904 611.1 91.2 89.1 i 15.50 6.57 .. 0.86 -0.09 5.62 .10 .90 900 610.B 88.1 88.9 " 15.75 6.46 _0.86 .. 0.09 5.50 .11 .92 ~96 610.5 85.1 88.7 I" . i 16.00 6.27 .. 0.87 ... 0.09 5.31 .12 .93 891 610.2 82.3 8B.5 ~- Y 16.25 6.18 .. 0.B7 .. 0.10 5.21 .13 .94 889 609.9 79.7 88.2 l 16.50 6.09 _0.88 _0.10 5.12 .14 .95 885 609.6 77.1 88.0 t 16.75 6.00 _0.88 _0.10 5.02 .15 .96 881 609.3 74.1 87.7 ~ 17.00 S.BB _0.B9 -0.10 4.90 ,16 
.97 878 609.0 12.4 87.4 
, 
Ii 17.25 5.Bl _0.tl9 
-0.10 4.82 ,16 
.98 876 60('k.7 70.2 87.1 
l 
i 17.!>O 5.89 _0.89 .0,10 4.91 
.15 ,,97 878 608. 4 68.2 86.8 
.. ~ 
17.75 5.82 _0.89 .. 0.10 4.83 
.16 .. 98 875 606,1 66.2 86.4 
18.00 5.76 _0.90 ,.0.10 4.76 
.16 ,.99 873 607.8 64.3 86.1 
18.£5 5.84 _0.90 -0,10 4.1J4 
.15 .98 876 607.5 62~5 85.7 
18.50 5.98 .. 0.90 .. 0.10 4.98 
.14 .97 879 607.2 60.7 85.4 
18.75 6.20 _0.91 .. 0.10 5.19 
.12 .95 884 606.B 59.1 85.0 
~ ! 19.00 6,29 _0.91 
-0.10 5.28 
.11 .94 886 606.5 57.5 84.6 
19.25 6.14 _0.91 _0.10 5.13 ,12 
.9Q 881 606.2 56.0 84.3 r 1 19.50 ~.9B _0.92 _0.10 4.97 .14 .97 871 605.9 54.5 03.9 19.'75 ~.81l _0.92 .. 0.10 4.86 .14 .98 875 605.6 53.1 83.5 
,; 
20.00 5.87 _0.92 _0.10 4.84 
.14 .98 874 605.3 51,7 83.1 
L 
~ < 20.25 5.65 .. 0.92 _0.10 4.63 
.15 .99 869 604.9 50.2 82.5 
2(;.50 5.04 -0.92- -O.lO 4.01 ,21 .. 16.06 850 604.6 48,9 82.1 
; , 
20."'5 5.32 _0.93 
-0.10 4.29 
.18 .03 859 604,3 47,7 81.7 
; 
( 21.00 5.58 _0.93 .0.10 4.54 
.15 .00 867 604.0 46.5 81.~ 
21.25 5.78 _0.93 
-0.10 4.74 
.13 -1!>.98 874 603.7 45.4 80.9 
21.50 5.95 _0.93 .0.11 4.92 ,11 
.96 878 603.3 44.3 80.5 
21.75 6.15 .... 0.93 -0.11 5. ,11 
.10 .95 882 603.fl 43.2 80.1 
22.00 6~49 .. 0.93 -0.11 5.45 
.06 
.92 891 602.7 42.2 79.7 
)-, 22,25 7.26 -0,93 .. 0.11 6.22 ,00 
.86 910 602.3 41.2 79.2 
22.50 8.83 
-0.93 -O,ll 7.79 
-15.90 ,76 942 602.11 40.2 78.8 
22,75 9.32 -0.93 -0.11 8.28 
.87 .73 952 601.7 39.3 78.4 
23.00 9.28 _0.93 
-0.11 a.24 
.87 .73 953 601.4 38.3 78.0 
23.25 9.29 _0.93 
-0,11 8.24 
.86 
.13 952 601 .. 0 37.4 77.6 j, 
23.~O 9.03 .. 0.93 -0.11 7.99 
.88 .75 948 600.1 36.5 77.2 
23.75 8.76 -0.93 -0.11 7,71 
.89 .77 942 600.4 35.7 76.7 
24.00 B.70 .. 0.93 -0.11 7.66 
.89 .77 940 600.1 34.8 76.3 
24.25 8.93 -0.93 .0.11 7.89 
.88 .76 945 599.7 33.9 75.9 
24.50 8.99 _0,93 .0.11 7.95 
.88 .76 943 599. 4 33.1 75.5 
24.75 8.49 _0.93 .. 0.11 7.45 
.91 • '9 932 599.1 32.3 75.1 ~ 
25.00 7.61 _0.93 -0.11 6.57 
.97 .85 914 598'~ 31.5 14,6 
~ 
25.25 7.04 • 0.93 .0.11 6.00 
-16.01 
.89 899 598 • ,30.7 74.2 , 
25.50 6.92 ,..0.93 -0.1.1 5.89 ,02 
.91 894 598.~ 29.9 73.8 25.'75 6.84 _0,93 -O.U 5.80 .03 .92 891 597.~ 2'9.2 73.4 ) 26.00 6.73 _0.93 -0.11 5.70 ,03 ,92 890 597.4 26.4 72.9 26.25 6.39 ... 0.93 _0.11 5.35 .06 .95 881 591.1 Z7,~ 72.5 26.50 6.23 _0.92 .0.11, 5.20 .08 .97 875 596.8 26.9, 72 .1 26~75 6.19 _0.92 _0.11 5.16 .09 .98 872 596.5 26.2i 71.6 
. 
21.00 6.18 _0.92 .0. J,l 5.15 
.08 .98 872: 596.1 25.51 71.2 ~ 
27.25 6.13 .0.92 -0.11 5.10 
.08 .98 871 595.8 24.7 70.7 1 27.!>O 6.18 .. 0.92 .. 0,11 5.1S .08 .98 872 5'95,5 24.0 70.3 1 27.75 6.29 .. 0.92 -0.11 5.26 .07 .98 874 595,2 23,3 69.9 ~ 28.00 6.50 .. 0.92 -0.11 5.48 .05 .96 879 594.9 22.6 69.4 1 
. ~ 322 , 
.... l .~,~,.[ --,,'~ 








I TltblQ 3 (cont.) l 
1964 7M (Explorer 24) 
MJD _lOG i> 106 l~ G • -IOU :P log' P
e log Ps '1' 0 
,"0
0 s 10 :l?t n 1T z 0.'11'-0.0 '11' • 
(oJ<) (km) (dog) (dog') 
.. 39428.25 6.84 -0.92 -0.11 5.82 -16.02 -1~.93 888 594.5 ~l.9 69.0 
28.50 7.33 ·· ... 0.91 .. O.ll 6.31 -15.98 .89 89~ 594.2 21.3 68.:; 
28.75 8.lt7 .. 0.91 .. 0.11 '1.45 .91 .tl2 923 593.9 20.6 68.1 
29.00 9.42 _0.91 -0.11 8.41 .85 .76 943 593.6 19.9 67.6 
29.25 10.53 .. 0.91 .. 0.11 9.52 .79 .70 963 593.3 19.2 67.1 
¢'9.!50 11.62 -0.90 -0.10 10.62 .74 ,66 980 593,0 1(1.6 66.7 ,. 
29.75 12.01 -0.88 -0.10 11.03 .72 .64 985 592.7 17.9 66.2 
30.CJQ 11.57 -0.90 -0.10 10.57 .74 .66 978 5n.3 17.3 65.8 
30.25 11 •. 60 -0.89 _0.10 11).60 .74 .66 977 592,0 16.6 65.3 
, 30.50 11.11 -0\\89 -0.10 10.11 .76 .69 970 591.7 16.0 64.8 
, 
i~" 30.75 10.40 -0.89 .. 0.10 9.41 .79 .72. 959 591.4 15.3 64.'+ 
31 .. 00 6.95 -0.89 .. 0.10 7.97 .86 .79 935 ;91.1 H.7 63.8 
31.25 8.33 .. 0.B8 _0.10 7.34 .90 .83 921 590.8 14.0 63.4 
31.~0 8.16 -0.88 -0.10 7.18 .91 .84 916 590.5 13.4 62.9 
31.75 6.04 -0. S"t .. 0.10 7.06 .92 .85 914 590.2 12.8 62.4 
32.UO 7.92 -0.87 -O.lO 6.95 .92 .86 912 589.9 12.2 61.9 
32.25 7.88 -0.87 .. 0.10 6.91 .92 .66 911 589.7 11.6 61.5 
32.50 7.95 -0.86 -0.10 6.99 .92 .116 913 589.4 11.0 61.0 
32.75 7.97 -0.86 -0.10 7.01 .91 .8b 914 589.1 10.3 60.5 
. 33.00 7.24 -0.85 -0.10 6.29 .96 .91 898 588.6 9.7 bO.l 
33.25 6.98 .. 0.85 -0.10 6.03 .98 .93 891 588.$ 9.1 59.6 
33.50 6.99 _0.84 -0.10 6.04 .98 .93 890 588.2 8.5 59.1 
33.75 7.00 -0.8'+ .. 0.10 6.07 .99 .94 88a S8u.n 7.9 58.7 
34.00 7.11 _0,84 _0.10 6.17 .98 .93 891 587.7 7.4 58.2 
34.4:!5 7.24 -0.83 -0.10 6.31 .96 .92 895 587.4 6.8 57.7 
34.!>O 7.29 -0.63 .• 0.10 6.36 .96 .92 895 587.1 6.2 57.3 
34.75 7.39 -0~82 .0.10 6.46 .95 .91 898 586,9 5.6 56.8 
35.00 7.55 -0.82 -0.10 6.63 .94 .90 901 586.6 5.0 56.3 
35.25 7.71 _0.81 .. 0.10 6.80 .93 .89 903 586.3 4.4 55.9 
35.50 7.83 -0.81 -0.1(1 6.93 .92 .IlS 906 586.1 3.9 55.4 
35.75 8.09 _0.80 -0.10 7.19 .91 .87 911 585.8 3.3 54.9 
36.00 8.29 _0.80 -0.10 7.39 .89 .ti6 915 58S.6 2.7 5' .. 5 
36.25 0.:>2 -0.79 .. 0,09 7.63 .68 .H5 919 585,3 2.1 54.0 
36.~O 8.78 .. 0,79. -0.09 7.90 .87 .83 97.4 585.1 1.6 53.5 
36.75 6.96 .. 0.78 .. 0.09 8.11 ,86 .113 926 584.8 1.0 53.1 
:31.00 9~23 -0.78 -0.09 0.36 .84 .81 931 584.6 0.4 52.6 
37.25 9.38 -0.77 -0.09 8.52 .82 .110 936 584.4 359..9 52.1 
37.!)0 9.48 -0.76 -0.Q9 8.62 .82 .19 938 584.1 359.3 51.7 
37.75 9.41 .. 0.76 -0.0''1 a.56 .83 .1:10 935 583,Q 358.7 51.2 
38.00 9.12 -0.75 .. O.O~ 0.28 .84 .1:12 930 583.7 358.2 50.7 
38.25 9.00 .. 0.75 -0.09 8.17 .85 .82 92.8 503.4 357.6 50,3 
38.50 8.94 .0.74 -0.09 8.11 .85 .83 926 583.2 357.1 49.8 
38.75 H.71 .. 0.73 _0.0\1 7.89 .Ub .84 922 S83.0 356.5 49.4 
39.00 8.49 _0.72 -0.09 7.66 .88 ,86 918 582.0 356.0 48.9 
39.25 9.28 -0.72 -Q.09 6.47 .83 .82 932 582,6 ~55.4 48.4 
39.50 9.86 -0.71 -O.Oli '1.07 .80 .71:1 943 582.'+ 354.9 46.0 
39,75 10.10 .. Q.70 -0.08 9.31 ,78 .'77 948 582.2 354.3 47.5 
40.00 10.14 .. 0.70 -O •. vB 9.36 ~78 .17 948 582.n 353.6 47.0 
40.2S lO.ll -0.69 -O.O~ 9.34 ,78 .77 948 581.8 3S3.2 46.6 
40.50 9~94 -0.66 -0.0£1 9.17 .79 .18 945 581.6 352.7 46.1 
40.7S 9.57 -0,68 .. 0.08 8,Ul .81 .80 939 581,4 352.1 45.'7 
+ 41.00 9.32 -0.67 -0.08 8.57 ,82 .82. 933 581.2 351.6 4S.2 
41.25 9.64 -0.66 ... 0.08 8.90 .81 .110 939 581.0 351.0 44.7 
41.50 9.65 _0.65 -O.Oa 8.92 .80 .tlO 941 58Q.8 350.5 '+4.3 
'+1.75 9.80 _0.65 _0.08 9.07 .79 .79 943 580.7 349.9 43.8 
42,00 9.96 _0.64 -0.08 9.26 .78 .78 946 580,5 349.4 43.3 J-
42.,25 10.09 -0.63 -0,08 9.30 .78 .78 'He 580.3 348.9 42..9 
42.50 10.2.3 -0.62 .0.08 9.53 .17 .77 9$0 S80.2 348.3 42.'+ 
42.75 10.2.6 -0.62 -0.08 9.56. .77 .77 951 580.0 H7.& 42.0 
43.00 9.77 -0.61 .. 0.08 9.09 .79 .'(9 94~ 519.9 347.2 41.S 
823 
Table 3 (cout.) ,I 
1 
19G'1 7GA (Explorer 2'!) 
M'JD _lOG i> 106 il . 
.. s lOG P _lOG i) t a log Po log Ps T 1l' z a'll' -tiQ o ~6Q 11' • 
~ (OK) (kIll) (deg) (dog) .,
39443.25 .. 0,07 B.82 .. 15.81 -lS.IH 939 579.7 346,7 9.50 -0.60 41.0 It 43.50 9.35 _0.60 _0.07 ~.68 .82 .82 935 579.6 346.2 40.6 ~ I 43.75 9.28 -0.59 -0.07 8.6,2 .82 .83 934 579.4 345,6 40.1 .! 44,00 9.25 .. 0.58 -0.07 a,60 .82 .83 933 579,3 345,1 39.6 44.25 9.32 _0.57 ... 0.07 8,68 ,82 .82 935 579.1 344,5 39.2 44.50 9.47 -0.56 .. 0.07 8,83 .81 ,81 938 579,0 344.0 38,7 44,75 9.76 -0.56 -0,07 9.13 
.79 ,80 943 578.9 343.5 38,2 
r 
i 3944S.00 10.25 -0.55 .. 0.07 9.63 -15,n -15,78 952 578.8 342.9 37.8 .1 ., 45.20 10.27 -0.54 .. 0.07 9,65 
.77 .77 953 578,7 342.5 37,4 I 
'1 




. ! 45.60 10.11 _0.53 -0,07 9.51 ,77 ,,78 951 578.5 341,6 36.6 ~ .. ~ 45.80 9.92 .. 0.53 ... 0.06 9.32 .78 .79 948 578.4 341,2 36.3 ., H 46.00 9.76 -0,52 -0.06 9.18 .79 .80 945 578,3 340,8 35.9 ~ 46.20 10.03 .. 0,51 -0.06 9.46 ,77 ,79 950 578.2 340.3 35.5 " H 46.40 10.42 _0.51 .0.06 9.1;15 
.75 .76 958 578.1 339,9 35.1 rr M 46.60 10.90 -0.50 -0.06 10.34 .73 .75 965 578.1 339.5 34,7 ~, 46.130 10.87 _0.49 ~O.06 10.31 
.74 .75 963 578.0 339.1 34.3 if; 47.00 10.55 .. 0.49 -0.06 10.00 
.75 .76 960 577.9 338.6 34,0 ~ . 47.20 10~35 _O.'tO -0.06 9.81 .76 .71 956 577.8 338,2 33,6 
,11 
~, 47.40 10.08 -0.48 -0,06 9.55 .78 .80 949 577.8 337,8 33.2 47.60 9.94 -0.47 •. 0.06 9.41 
.79 .80 948 577.'7 337.3 i32.8 I HI 47.80 10.91 .. 0.46 _0.06 10.40 .74 .15 965 577.6 336.9 32.4 !Ii 48.00 10.69 .. 0.45 .. 0,06 10.18 ,74 .76 963 577.6 336.5 32,0 !' 
. 
c 413.20 10.12 _0.45 ... 0,06 9,61 ,77 .78 955 517.5 336.1 31.6 
DI 
., H I 48.40 9.94 _0.44 -0,06 9.45 .77 ,79 952 577 .5 335.6 3l.Z 
, ' 
4a.60 9.94 _0.43 -0.06 9.45 .78 .79 952 577.4 335.2 30.9 
1 39440.75 9.89 _0.43 .. 0.06 9.41 
-15.78 -10.80 950 577.4 334.9 30.6 ! 49.00 9.79 _0.42 .. 0.05 9.32 .79 .80 949 577.3 334,3 30.1 A 49.25 9.67 w.O ~41 .. 0.05 9.21 
.79 .81 947 577.3 333.8 29,6 
1 
49.50 9.53 _0.40 _0.05 9.08 .80 .1;12 944 577.2 333.3 29.1 49.75 9.40 _0.39 ~O.05 13.96 .81 .83 941 577.2 332.7 28.6 50.00 9.36 -0.38 _0.05 8.93 .81 .83 942 577 .1 332.2 28.1 50.25 9.29 _0.37 -0.05 8,86 
.81 .13~ 941 577 ,1 331.7 27.6 50.50 8~95 -0.36 .0,05 8.54 
.83 .65 936 517.1 331.1 27.1 I 50.75 8.65 -0.35 ... 0.05 !1.24 .85 .87 9)0 577.0 330.6 26.6 51.00 8.37 .. 0.34 _0.05 7.98 .87 .89 925 577.0 330.1 26.1 51.25 8.06 ... 0.34 -0.05 7.68 .88 .90 921 577.0 n9.5 25.6 51.50 7.88 _0.3:3 -0.05 7.50 .89 .91 917 577.0 329.0 25.1 " 51.75 7.67 .. 0.32 -0.05 7.31 .91 .93 913 577. 0 ~28.4 24.6 
1 
,. 
52.00 7.44 -0.31 .0,05 7.08 .93 .95 908 517.0 327.9 24.2 
39452.20 7.27 ,.,0.30 -O,O!> 6.92 ... 15,93 -15.95 906 577.0 3~7.S 23.8 52.40 7.12 .. 0.30 -0.05 6.78 
.94 .96 904 577.0 32.7.1 23.4 j 52.60 6.99 _0.29 .. O.ott 6.66 .95 .97 901 577.0 326.6 23.0 
"I 
52.80 6.95 -0.28 .0.04 6,,62 
.95 .97 901 577.0 326.2 22.6 53.00 6.95 -0.27 -0.04 6.63 .95 .97 902 577.() 325,8 22.2 53.20 7.01 _0.27 -0.04 6.70 
.95 .In 904 577.0 ~25.3 21.8 ., l! 53.4,0 6.92 -0.26 -0,04 6,62 ,95 ,97 904 5n.n 324.9 21. 4 1 53.60 6.90 _0.25 .0,04 6.61 .94 ,96 905 577.0 324.5 21.Q " 1 53.80 6.89 _0.2.5 .. 0.04 6.60 .95 .97 903 577 .0 324.1 20.6 i 54.00 6.89 _0.24 .0.04 6.61 ,95 .97 903 sn.O 323.6 20.2 54.20 6.84 _0.23 -O.O,! 6.57 .96 .98 902 577.1 323.2 19.8 54,40 6.76 -0.23 .0.04 6.50 .96 .98 901 577,1 ~22.B 19.4 54.60 6.51 _0.2 2 _0.04 6.25 
.98 -16,00 896 577.1 322,3 19.0 ,.j 54.80 6.34 -0.21 _0.04 6.09 
.99 .01 894 571.1 321.9 18,6 ~ 55.00 6.27 -0.20 .0,04 6.0Z 
.99 .01 893 577.2 32l.5 18.2 55.20 6.53 .. 0.20 -0.04 6.30 
.97 -15.99 900 577.2 321.0 l1.8 55.40 6.93 -0.19 .0.04 6.70 ,94 .95 910 577.Z 320.6 17.4 1 
J 
J 324 ~ 
i 
__ .......... ""._,."";: -"""".J~CiL"'C_~~",,,~."i..":L>.;=;c." ·.·ii;",;·.;" i.<~.<r" ·~.,.,i:';;;'''' .;,';'_B"*,*~¥;;;;j!i,,.;:k.··;_,,;;,,,j, ; •. -;. .• ~;:;'~_~c:.iLi~:~£~·~'.·~;;;;';;6""L:" "~",c_ 
!"', ~r~"'"-~~:":"<""'''"'·'''':'·----~'~1''!'·''!,,·''''''''''-'''-::"'1;-rTJ'''.~'''''''':-'~';--''"'T.''7~",";'--;:'~-~"'-:S","O'-'!;",:;~~"""""'f'!M!I'\,,"''''::;;;;<~''''~-;::-.l''';!W ...... ,~~",;-.~-;-r:''<1''I''""'~~o;,''\.\~~.~~~;"-'!I1"""~'~J~""'-' 
r'''',,: ~ .. . 
I 
~ 
, 1 , 
t 
j 
Table 3 (cont.) 
1964 70A (E~ploJ:et: M) 
j MJD _100 i:> 100 i, lOOp _106 P log Po log Ps T z u rr -u0 6 -60 I s t n rr 1T • ! (9K) (klll) (dog) (dog) I 
1 I 
! 39455.60 7.,8 -0.04 7.06 -15.93 , , I ." -0.16 -15.92 917 577.3 320., 11.0 '-, 55.80 7.95 -0.18 -0.04 7.74 .88 .90 930 577.3 319.8 16.6 j 56.00 9.34 -0.17 -0.04 9.14 .81 .83 953 577.4 319.3 16.2 56.20 6.65 -0.16 _0.03 6.46 .97 .99 903 577.4 318.9 15.8 i 56.40 4.55 -0.16 -0.03 4.36 -16.14 -16.15 854 577.5 318.5 15.4 
J 
56.60 4.54 -0.15 .. 0.03 4.36 .13 .15 855 577.5 318.0 15.0 
56.80 5.15 _0.14 .. 0.03 5.58 .03 .05 886 577.6 317.6 H.6 
I ! 57.00 5.99 .. 0.13 .. 0.03 5.82 .01 .02 893 57'7.6 317.2 14.2 57.,0 6.,36 -0.13 .. 0.03 6.2.0 .. 15.98 -15.99 902 577.7 316 .. 1 13.8 , 
.; 57.40 6.63 _0.12 .. 0.03 6.47 .96 .98 908 577.7 316.3 13.4 \ ~ , I ~ 
• # 57.60 7.00 .. 0.11 .. 0.03 6.66 .93 .95 917 571.8 315.9 13.0 !- n 51.80 7.36 _0.10 _0.03 7.23 .90 .92 926 511.9 315.4 1Z.6 , 
i 58.00 8.08 _0.09 -0.03 7.96 .86 .81 941 577.9 315.0 12.2. 58.20 7.84 -0.08 _0.03 7~ 73 .87 .tl8 938 518.0 314.6 11.8 
u 58.40 1.56 -0,,07 -0.03 1.46 .89 .90 932 578.1 314.1 11.4 
" ,l q 58.bO 7.21 -0.07 -0.03 7.18 .91 .92. 926 518.1 313.7 11.0 ~ 58.80 7.12 _0.06 _0.03 7.04 .92 .93 923 578.2 313.3 10.6 
r ~ 59.00 6.79 -0.05 -0.03 6.71 .95 .96 916 518,3 312.8 10.Z ~ 59.20 6.61 -0.04 _0.03 6.S4 .96 .97 911 518.4 312.4 9.8 
U 59.40 6.99 -0.03 .. 0.03 6.93 .lt3 .94 921 578.4 312.0 9.4 11 5<;.60 7.6~ -0.02 -0.03 7.56 .89 .90 9~6 578,5 311.S 9. 0 
~! I 59.80 1.1S _0.01 _0.03 7.11 .91 .92 929 578.6 311.1 8.6 r. ,. f< 60.00 6.f19 0,,00 -0.03 6.96 .92 .93 925 518.7 310.6 8.2 
Y , 
H 60.20 6.74 0.00 -0.03 6.71 .94 .9!} 920 578.8 310.2 7.8 60.40 6,62 0.00 -0.03 6.60 .95 .96 919 578.9 309.8 7.4 
60.60 6. 't9 0.00 -0.03 6.46 .96 .97 915 518.9 309.3 7,0 
! 60.80 5.74 0,00 -0.03 5.12 .16.02 -16.03 898 579.0 308.9 6.6 
.! i , 61.00 5.53 0.00 .. 0.03 5.50 .O't .0'+ 893 579.1 308.5 6.2 tl 61.4!0 4.17 0.00 .. 0.02 4.75 .10 .11 815 519.2 308.0 5.8 ;< 
A I 61.40 4.56 0.00 .. 0.02 4.53 .13 .~3 869 579.3 307.6 5.4 , 
~ 61.60 4.71 0.00 -0.02 'to 69 .12 .12 872 519. 4 301.1 5.0 
61.80 4.78 0.00 .0.02 4.16 .11 ,12 873 579.5 306.7 4.6 
62.00 4.73 0.00 -0.02 4.71 .12 .12 873 519.6 306.3 4.2 
62.20 4.66 0.00 .. 0.02 4.64 .12 .12 872 579.7 305.8 301 
62.40 4.42 0.00 ~0.Q2 4.40 .15 .l5 865 519.8 305.4 3.3 
62.60 4~22 0.00 _0.02 4.20 .17 .17 859 519.9 304.9 2..9 
62.80 4.32 0.00 -0.02 4.30 .16 .16 862 580.0 304.5 2.5 
63.00 4.66 0.00 -0.02 4.63 .13 .13 872 580.1 304.0 2.1 
63.20 5.06 0.00 ... 0.02 5.03 .09 .09 1:185 5eO.3 303,6 107 
63.40 5.28 0.00 -0.02 5.25 .06 .06 894 580,4 303,1 1.3 
63.60 5.83 0.00 .. 0.02 5.81 .01 .00 909 580.5 302.1 0.9 
63.80 7.01 0.00 .. 0~02 6.99 u15.93 -15.92 935 580.6 302.3 0.5 
64.00 7.29 0.00 _0.02 7.21 .91 .91 940 580.7 301.8 0.1 
64.20 7.54 0.00 .0,02 1.51 .89 .89 946 580.8 301.4 .. 0,3 
64.40 7.25 0.00 -0.0t! 7.,23 }91 .90 942 580.9 300.9 ... 0.8 
64.60 7.18 0.00 _O,Ol 7.l6 .91 .91 941 581.1 300.S ·1.2 
64.80 7.15 0.00 ... 0.02 7.13 .92 .91 939 581.2 300.0 ·1.6 
65.00 7.81 0.00 -0.02 7.78 .88 .87 954 581.3 299.6 ... Z.O 
65.20 7.55 0.00 .0.02 7.53 .89 .88 950 581.4 299.l ... Z.4 
65.40 7.09 0.00 .. 0.02 7.07 .92 .91 941 581.5 298.1 -2.8 
65.60 6.97 0.00 _O.Ol 6.94 .93 .92 931 581.7 298.2 .. 3.2 
65.80 6.63 0.00 -0.02 6.61 .96 .95 930 581,8 297.8 .. 3.6 
66.00 6.26 0.00 _0.02 6.24 .99 .9"1 923 581.9 297.3 .. 4.1 
66.20 6.14 0.00 _0,02. b.12 .99 .98 921 582.0 296.9 -4.5 
66.40 6.D2 0.00 -0 .. 02 6.00 -16.00 .99 919 582.2 296.4 .. 4,9 
;. .~ 6&.60 5.95 0.00 -0.02. 5.93 .01 .99 911 582.3 295.9- -5.3 
66.1:10 5.89 0.00 .. O.Ol 5.87 .01 -16~00 916 51:12.4 29$.5 .. 5~1 ~~ .:~ . J 67.00 5.89 0.00 _0.02 5.81 .01 -15.99 917 582.6 295.0 .. 6.1 o· j 
67.20 5.81 0.00 -0.02 5.85 .01 .99 918 582.7 294.6 -6.6 • ,
61.40 5.85 0.00 -0.02 5.B3 .01 .99 918 582.8 294.~ -1.0 l ~ 
~ 
325 ~ ,''J 
/'" 1~~~;'~";i'V#A':"J"t" ... -::If'''''' (W'-'~~~l"i'"";4'/';;;ii9_"":"~::::W;'7. 11!Ift\f-""'$L~~f~"'..;><""!~-~~·~~·'-"~~-~'"7--'--=c",;;:,~~......,.,;'\l-, '''''-~J~ .~'-~ .-.--........,..-~-,~- . 







Tablo 3 (cont.) f , j 
j 




M:JD -lOG P lOG :p 106 :p _106 :p log Po log P ']., z n 'IT-a.0 5 -5 s t a s 1T 'IT 0 
(oJ\:) (lon) (dog) (dog) 
39467.60 5.85 0.00 -0.02 5.83 .. l6.02 -15.99 918 582.9 293.7 ·7.4 
67.80 5.91 0.00 -0.02 5.89 .01 .99 nO 583.1 293.2 .. 7.6 
68.00 6.09 0.00 ... 0.f1.2 6.07 .00 .97 925 583.2 192.7 -8.2 
68.20 6.18 0.00 .. 0.u2 6.16 -15.98 .96 930 583.3 292.3 "8. 7 
68.40 6.18 0.00 _0.02 6.16 .98 .96 9)0 583.5 291,8 .. 9,1 
68,60 6.15 0.00 -0.02 6.13 .99 .96 929 583.6 291.3 .. 9.5 
68.80 6.15 0.00 -0.02 6.~3 .99 .96 929 583.7 290.9 ... 9.9 
69.00 6.19' 0,00 _O.Ol 6.17 .98 .96 932 ~83.9 290.4 -10,3 
69.20 6.51 0.00 .0.02 6,49 .96 .93 940 584.0 289.9 ... 10,8 1 __ 1 69,40 6.81 0.00 -0.02 6.79 ,94 .91 948 584.1 289,5 .. 11,2 
: I 69.60 7.12 0.00 _0.02 1.10 .91 .88 956 584,3 289.0 .. n.6 ' 1 69.60 7.40 0.00 -0.02 7.38 .90 .tl7 963 584,4 288.5 ... 12.0 i 70.00 7.33 0.00 -0.02 7.H .90 .87 962 584.6 288.1 .. 12,4 
70.20 7.19 0.00 .. 0.02 7.l8 .90 .87 961 584.7 287.6 .. 12.9 
70,40 7.25 0.00 ... 0,02 7.23 .90 ,1:17 963 584.8 287.1 .. 13.3 
70,60 6.65 0.00 _0.02 6.83 .93 .89 955 585.0 286.6 .. 13.7 
70.80 6.50 0.00 -0.02 6,48 .95 ,91 948 585.1 286.2 ... 14.1 
71.UO 6.40 0.00 .. 0.02 6.313 .95 .92 947 585.2 285.7 ... 14.5 
, 71.20 6.40 0.00 .0,02 6.38 .95 .92 948 585,4 285.2 .. 15.0 I 71.40 6 .. 60 0.00 _O.Ol 6.58 ~94 f'90 953 585,5 284.7 .. 15.4 " 
71.60 6,23 0,00 .. 0.02 6.22 ,96 ,92 946 585.6 284.2 .. 15.8 
.( 
7l.BO 5.63 0.00 ... 0.02 5.61 .. 16.01 .97 933 585.8 283.7 -16.2 
72.00 6.61 0.00 -0,02 6.59 -15.94 .90 955 585.9 283.3 .. 16.7 
j 72.20 8.82 0.00 _0.02 8.80 ,81 .77 1000 586.0 282.8 .. 17.1 
:1 72..40 9.32 0.00 .. 0.02 9.30 ,78 .74 1011 586.2 282.3 -17.5 . '-~ 
72.60 10.88 0,00 _0.02 10,86 .71 .67 1038 586.3 281.6 -17.9 
72.80 10.48 0.00 -0.02 10.46 .72 .68 1032 586.5 281.3 .. 18,4 
73.00 9.74 0.00 -0,02 9.72. .76 .71 lOiU 586.6 280,8 .. 18.8 
73.20 ~0.48 0.00 _0.02 10~47 .73 .68 1032 586.7 280.3 .. 19.2 
73.04·0 11.17 0.00 -0.02 11.15 .70 .65 1044 $86,9 279.8 .. 19.6 
39473.~10 13.39 0.00 _0.02 13,37 -15.62 -15.~7 1075 587.0 279.3 .. 20,1 
73.1'0 15.17 0.00 _0.02 15.15 .56 .52 1098 587.1 279.1 .. 20,3 
73. SID 14.69 0.00 _0,02 14.68 .57 .53 1095 587.1 278.8 .. 20.5 
73. ~IO 13.60 0.00 .. 0.02 13.58 .60 .56 1084 587.2 278.6 _20.7 
74.CiO 11 .. a1 0.00 _0.02 11.80 .66 .62 1060 51n,3 278.3 .. 20.9 
74.10 10.54 0.00 _0.02 10,52 .71 .67 1040 587.3 218.1 .. 21.1 
74.2:0 10.47 0.00 .. 0.02 10.45 .72 .67 1039 587. 4 277.8 .. 21.3 
74.~,0 10.03 0.00 _0.02 10.01 ,74 .69 1032 587.5 277,6 .. 21.6 
39474.!l'0 8.51 0.00 .. 0.02 8.49 -15.81 -15.76 1005 587.6 277.0 -22.0 
74. '/5 7,72 0.00 _0.02 1.71 .86 .81 990 587.8 276.4 ... 22.5 ~ 
'75,00 1.27 0.00 _0.02 7.25 .88 .83 982 567.9 275.8 -23.0 
75.25 6.83 0.00 -o.o~ 6.82 .91 .1:16 974 588.1 275.1 .. ~3.6 
75.50 6.78 0.00 _0.02 6.76 ,92 .1:16 973 588.2. 274.5 .. 24,1 
75.75 6.50 0.00 -0.02 6.49 .93 .88 967 588.4 213.8 -24.7 
76.00 6.34 0.00 -0.02 6.33 ,94 .B9 965 588.6 n3.2 -25,2 
76.25 6.46 0.00 .. 0,02 6.44 .94 ,S8 968 588.7 212.5 .. 2.5,7 
76.50 6.46 0.00 -0.02 6.44 .94 .88 968 588,9 271.8 .. 26,3 
76.75 6.36 0.00 _0.02 6,34 .95 .88 966 589,0 211,2 .. 26.8 
71.00 6.78 0.00 -0,02 6.-n .91 .85 917 589.2 270.5 .. 27.3 
77.25. 7.06 0.00 -0.02 7.04 ,90 .83 983 589.3 269.8 -27.9 
77.50 7.00 0,00 -0,02 6.98 ,90 .tl4 982 58rt.5 269.1 -2a,4 
77.75 6,86 0,00 -0.02 6.84 ,91 .85 979 589.6 268,4 ... 29,0 
, 
79.00 6,54 0.00 .. O.Ol 6.52 ,94 .1:\1 972 5.89.8 267.7 .. 29,S , 
78.25 5,94 0.00 -0.02 5.92 .98 .91 959 589.9 .267.0 .. 30.0 .. 
78.5Q 5.61 0,00 .. 0.02 5.60 -16.01 .93 951 590,1 266.3 .. 30.6 
76.75 5.36 0.00 _0.02 5.34 .03 .96 944 590,2 265,6 .. 3l.1 
79,00 5.20 d.OO _0.02 5.18. .04 .97 941 590.3 264.9 -31.7 
79.25 5,27 0.00 _0.02 5.25 .03 .96 944 590,5 264.1 .. 32.2 i 
., 
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II Table 3 (cont.) 
l' ,I 
\ 11 
1964 76A (Explorer 24) 
Ii 




T & -& 
\1 
z a. -a. S t a 1T 1T 0 1T 0 
I' (OK) (Ian) (deg) (deg) 
,1 
Ii j) 39479.50 5.38 0.00 -0.d2 5.36 -16.03 -15.95 941 590,6 263- 4 -32,1 
U 
.e-
I, 79."15 5.51 0.00 -0,02 5.55 ,01 ,93 954 590,7 262.7 .. 33,3, 
H 80.00 5.72 0.00 -0.02 5.70 .. 15,98 ,91 961 590,9 261,9 .33.8-
,I 80.25 5.76 0.00 -0,02 5.14 .98 .90 964 591,0 261,2 .. )4,3 il 
II 80.50 5,84 0.00 -0.02 5.82 .91 .90 966 591,1 260,4 .. 34,9 
Ij 80,75 6.08 0.00 -0.02 6.06 ,96 .88 971 591.3 259.6 .. 35.4 
, I, 81.00 6.55 0.00 -0.02 6.53 ,92 .84 983 591.4 258.8 -35.9 
: 'I 81.25 6.91 0.00 -0,02 6.95 ,90 .82 994 591.5 258.0 .. 36.5 
\ ~ 81.50 6 •. 41 0.00 .. 0.02 6.39 .93 .85 982 591.6 257.2 -37.0 f-- ~ 81.75 6,17 0.00 .. 0,02 6,15 ,95 .81 918 591.7 256.4 -37,6 l 
~ 82.00 5.75 0.00 -0.02 5.13 ,97 .89 969 591.8 255.5 -38.1 
82.25 5.06 0.00 -0,02 5,03 -16,03 .95 951 592.0 254,7 .. 38.6 
82.~0 5.26 0.00 .. 0.02 5.24 .02 .93 956 592.1 253.8 -39.2 
82.75 5.44 0.00 .. 0.02 5.42 .00 ,92 961 592.2. 253.0 -39.7 
'1 83.00 5.65 0.00 -0.02 5.63 -15.98 .90 968 592.3 252.1 -40.2 83.25 5.63 0.00 -0,02 5.61 ,98 .90 969 592.4 251.2 -40.8 
83.50 5.72 0.00 -0.02 5.70 .97 .89 973 592.5 250.2 -41.3 
83.15 5.84 0.00 -0.02 5.81 .96 ,88 976 592.6 249.3 -41.8 
84.UO 5.97 0.00 _0,02 5.95 ,96 .tl7 978 592.6 248.3 -42.4 
8/t.25 6.11 0.00 _0.02 6.08 .95 .tl6 983 592.1 247.4 -42.9 
84.~0 6.19 0.00 -0.02 6.16 .94 .85 986 592.8 246.4 -43.4 
84.15 6.32 0.00 .. 0.02 6.29 .93 .8 i ; 990 592,,9 245.3 .. 44.0 
85.00 6.54 0.00 _0.02 6.52 .91 .82 996 593.0 244.3 -44.5 
85.25 7.30 0.00 _0.02 7.28 .86 ,17 1014 593.1 243.2 -45.0 
65.!>0 8.04 0.00 .. 0.02 8.02 .82 .73 1030 593.1 242.1 -45.5 
85.75 7.62 0.00 _0.02 7.60 .84 .75 1023 593.2 240.9 -46.0 
86.00 1.12 0.00 -0.02 7.70 .83 • -'4 1026 593.3 239,8 .. 46.6 
86,25 7,80 0.00 _0,03 7.18 ,83 .74 1028 593.3 238.6 -47.1 
86.50 8.08 0.00 _0.03 8.06 .81 .72 1034 593.4 237.3 -47.6 
86.75 8.05 0.00 _0.03 8.02 .81 .f2 1034 593.4 236.0 -48.1 
39487.00 7.02 0.00 _0.03 6.99 -15,87 -15.78 1013 593.5 234.7 .48.6 
87.20 6.00 0.00 .. 0.03 5.97 .94 .85 989 593.5 233.6 .49.0 
87.40 6.03 0.00 -0.03 6.00 .94 .85 989 593.6 232.5 -49.4 
87.60 6.32 0.00 -0.03 6.30 .92 .83 995 593.6 231.3 -49,8 
87.80 6~45 0.00 -0.03 6.43 .91 .82 1000 593.6 230.1 -50.2 
88.UO 6.37 0.00 _0.03 6.35 .92 .83 998 593.6 228.9 .. 50.6 
88.20 5.81 0,00 -0.03 5.79 .96 .87 984 593.7 227.6 -51.0 
88.40 5.50 0.00 -0.03 5.47 .99 .89 976 593.7 226.3 ... 51.4 
88.60 5.39 0.00 .. 0.03 5.37 .99 .90 973 593.7 224.9 .. 51.8 
88.&0 5.39, 0.00 -0.03 5.36 -16.00 .90 973 593.7 223.5 .52.1 
89.00 5.56 0.00 -0.U3 5.53 -15.98 .89 976 593.8 222,0 -52.5 
89.20 5.81 0.00 -0.03 5.84 .96 .87 984 593.8 220.5 .. 52.9 
89.40 6.11 0.00 -0.03 6.08 .94 .85 990 593.8 218,9 -$3,2 
89.60 6.25 0.00 _0.03 6.22 .93 .84 994 593.8 217.3 -53.6 
89.80 6.36 0.00 .. 0.03 6,33 ,92 .83 997 593.8 215.6 .. 54,0 
90.00 6.50 0.00 _0.03 6.47 .91 .82 1001 593.8 213.8 .. 54.3 
90.20 6.68 0.00 _0.03 6.65 .91 .81 1004 593.8 212.0 -54.6 
90,40 6.97 0.00 -0.03 6.93 .89 .79 1010 593.8 210.0 .. 55,0 
90.60 7.26 0.00 _0.03 7.23 .87 .71 1017 593.8 208.0 .. 55.3 
90.80 7.12 0.00 _0.03 7.68 .84 .75 1027 593.8 205.9 .. 55,6 
, 91.00 7.49 0.00 -0.03 7.46 .85 .76 1022 593.8 203.8 .. 55,9 , . 
91.20 7.10 0.00 _0.03 7.67 .84 .75 1021 593.6 201.5 -56,2 
91.40 8.87 0.00 -0.03, 8.84 .78 .68 1052 593.8 199.1 .. 56.5 
91.60 10.21 0.00 -0~03 10,18 .71 .62 1076 593.1 196.6 -56.1 
91.80 11.71 0.00 -0.03 11.68 .65 .!)6 1102 593.7 194.1 -57.0 
92.UO 13.41 0.00 -0.03 13.37 .59 .50 llZ7 593.7 191,4 ~57.2 
92.20 11.38 0.00 _0.03 11.35 ,66 .58 1096 593.7 188.7 -57.4 
92.40 11.06 0.00 -0.03 11,03 .68 .59 1091 593.6 185.8 -57.6 1 
92.60 11.18 0.00 _0,03 11.15 .68 .59 1092 593,6 182.8 -57.8 1 i 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _10
6 p 106 P lOG p _lOG P log Pe log Ps T 
Z 0.'IT -0.0 6 -0 
s t a 
'IT 
'IT 0 
(OK) (km) (deg) (deg) 
39492,80 10.97 0.00 .. 0.03 10.94 
.. 15,68 "15,59 1088 593,6 179,8 
.. 58,0 ,+ 
93.00 11.13 0.00 .. 0,03 11,09 
,68 ,59 1091 593.5 176,7 -58
.1 
93,20 11.37 0.00 .. 0.03 11,34 .67 
.58 109b 593.5 173.5 .. 58.2 
93.40 ll.60 0.00 .. 0.03 11.56 
,66 .57 1099 593.5 170.3 
.. Sa.4 
93,60 12.03 0.00 .. 0,03 ~2.00 .64 
.55 1107 593,4 167.0 .. S8.4 
93.80 12.15 0.00 .0,03 12.12 
,63 .55 1110 593. 4 163.7 
... 58.5 
i. 94,00 11.85 0.00 -0,0
3 11.82 .64 ,56 1105 59
3.3 160.4 -58.5 
t..-.. 94.20 11.54 0.00 -0,03 11
.50 .66 .57 1099 593,
3 157.1 -58.5 
94.40 11.,70 0.00 _0,03 11,6'"/ .65
 ,57 1101 593,2 153.7 -58.5 
( 
94.60 11.5Q 0.00 _0.04 11.46 .66 
.58 1098 593.2 150,4 ... 58,5 
94.80 11.70 0,00 _0.04 11.67 .6
5 .57 H01 593.1 147.2 
-58.5 
95,00 12,03 0.00 -0.04 11.99 .64
 .56 1107 59hO 144.0 -58
.4 
95.2.0 12,25 0.00 .. 0,04 12.21 
,63 .55 1UO 593.0 140.8 
.. 58.3 
95.40 12.64 0.00 -0,04 12.60 
,62 .54 1116 592.9 137,7 -58
.2 
95,60 13.0B 0.00 ... 0.04 13.04 ,6
0 .52 1122 592.8 134.7 
.58.1 
95,60 12.98 0.00 .. O.Olt 12.95 .61
 .53 1121 592,7 131.8 
.. 57.9 
96.UO 13.11 0.00 _0,04 13.01 
,60 .52 1123 592.1 129.0 
.. 57.7 
96.20 13.27 0.00 _0,04 13.23 .6
0 .52 1125 592.6 126.3 -57
,6 
96,40 13.28 0.00 _0.04 13.25 .59 
.52 1126 592,5 123.7 .. 57.4 
96.60 12,85 0.00 _0.04 12.81 .61
 .53 1120 592.4 121.2 -5
7.1 
96.80 12,55 0.00 _0.04 12.51 ,
62 .54 1115 592,3 na,7 ... 56.9 
97. 0 0 12..82 0.00 .. 0.04 12.78 
.61 ,53 1119 592.2 116.4 .. 5
6.7 
97.20 13.53 0.00 _0.04 13.49 .59
 .Sl 1129 592.1 114.2 -56,4 
97.40 17.61 0.00 _0,04 17.57 .41
 ,40 1180 592.0 112.0 
-56.2 
97.60 20.43 0.00 _0,04 20.39 
.40 ,33 lZP 591.Q 110,0 -55,9 
97,60 21.16 0,,00 _0.04 21,12 
,39 .32 1222 591.8 10S.0 
.55.6 
98,00 24.63 0.00 -0,04 24,59 .
32 .25 1256 591.1 106.1 
.55,3 
98,20 23.64 0,00 -0.04 23.60 
.34 .27 1247 591,6 104.3 
-55.0 
39498.4(l 23.48 0.00 -0.04 23.44 -15,34 
-15.28 1246 591.5 102,5 -54.7 
98.50 24.00 0.00 -0.04 23,96 
.33 ,27 1251 591.5 lOL.b 
.. 54.6 
98,60 24.81 0.00 _0.04 24,77 
.32 .25 1258 591,4 100.8 
.54.4 
96.70 22,14 0.00 -0.04 22,10 
,37 ,30 1231 591,3 100,0 
.. 54,2 
9a,80 20.13 0,00 _0.04 20,09 
,41 .35 1209 591.3 99.2 
_54.1 
98.90 18,39 0.00 _0,04 18.35 
,45 .39 1189 591.2 98.4 
-53,9 
99.00 16~56 0.00 .0.04 16.52 
,50 .43 1168 591,2 97.6 
.. 53,6 
39499,25 14.64 0.00 -0.04 14,60 -
15,55 -1!>,49 1142 591.0 95
,8 -53.3 
99.50 1i3.91 0.00 -0.04 13,86 
,51 .51 un 590.9 94,0 .. 
52.~ 
99.75 13.45 0.00 -0,04 13.41 
.59 .52 1126 590,1 92.2 
-52.5 
39~00,OO 12.87 0.00 -0.04 12.82 
.\~O ,54 1118 590.5 90.6 
-52,0 
00.25 12.55 0,00 -0.04 li,51 
.61 .55 1114 590,4 89.0 
-51.6 
00.50 12.34 0.00 -0.04 12,30 
1,62 .55 1111 590.2 87,S
 .. 51,2 
00,15 12.19 0,00 -0,04 12,14 
,62 ,:>6 1110 590,0 86,1 -50.7
 
01.00 12,41 0,00 -0,04 U!.36 
.60 .54 1117 589.8 84.6 
.. 50.2 
01.25 13.02 0.00 -0,04 12.97 
.57 ,52 1129 589,6 83.3 
-49,8 
Ol.~Q 13.03 0.00 -0.04 12,98 .51
 .51 1133 589,5 82.0 -4
9.3 
01.75 13,14 0.00 .0.05 13.09 
.55 .50 1138 589.3 80,7
 .. 48.8 
02,UO 12.92 0.00 -0.05 12,88 
,55 .50 1138 589.1 79,5 -4
8.4 
02.25 12.75 0,00 .. 0.05 12.70 
,55 .49 1.138 588.9 78,3 
-47.9 
02.50 12.59 0,00 -0.05 12.54 
,54 .49 U39 581$.1 77.1 -47.4 
02.15 11.44 0,00 -0.05 11.40 
.57 .52 112..5 588.5 76.0 
-46.9 
03.00 11.20 0.00 _0.05 11.16 
.57 ,,
~ 
.'..,&. 1126 58.8 .• 2 H.9 -46,5 
03,£.5 12,16 0.00 .0.05, 12.11 .5
2 n41 1148 588.0 n.8 -
46.0 
03.!l0 l!i,75 .0.02 ... 0.05 ~5.69 .39
 .34 1207 587.8 n.B -45.5 .. , y, 
395.03,IQ 1.9.24 -0.06 -0.05 19.14 .. 15.29 
-1~.2.5 1256 587.6 n.O _45.1 i 
.. , 03,80 20,18 -0,08 .. 0.05 20.06 .2
,7 .22 1271 5£17.6 71.6 ·44
.9 
03.90 22..11 ... 0.10 -0.05 21" tJ6 .2




04.00 25.52 -0.11 .. 0.05 25,36 .15
 .ll 1.334 587.4 10,8 .. 4
4.5 " J 
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1 Table 3 (cont.) 
1 
196'i 76A (Explorer 24) 
" 
_100 P o . 6 • _lOOp ~ MJD 10 Pa 10 Pt log p log P T 2; a. -a 05 -00 a e s 'IT 'IT 0 'IT • (01\:) (Ion) (deg) (deg) 
I 39504,10 23.81 .0.13 .. 0.05 23,63 -15,18 -15.13 1320 587..3 70,4 .. 4'1,3 
.. 04,20 24,58 .0,14 ..0.05 24.38 .16 ,12 1333 587.2 70,0 -44,1 
04,30 27.08 .0.16 .. 0,05 26.87 .11 .08 1362 587,1 69.6 .. 43,9 
04.40 28.19 -0,17 -0,05 27.98 ,09 ,06 1377 587,0 69,3 .. 43,7 
04,50 20.19 -0.18 _0.05 19,96 ,23 ,19 1296 586,q 68,9 -43,5 
39504.60 16.84 -0,19 .. 0,05 16,60 -15,30 -15,26 1251 586.8 68,5 -43,4 
04,tlO 11.45 -0.22 -0.05 11,19 .45 ,41 llBO 586,6 67.8 -43,0 
I 05,00 10.]3 -0.24 .. 0.05 10.44 .46 .42 1171 586,5 67.1 -42.6 , 05.20 12.21 -0,26 _0.05 11,90 .38 .:i4 1204 586,3 66,3 .. 42,2 L..~ ,i 
" 05,40 11.49 _0,27 .. 0.05 11.17 .39 .35 1199 586.1 65.6 -41.8 I, I 05.60 11.31 -0,29 -0.05 10.98 .68 .64 1076 585.9 65.0 -41.4 
05.60 11.26 _0.30 .. 0.05 10.91 .68 ,64 1075 585,7 64.3 -41,0 
06.00 11.27 _0.31 -0,05 10.91 .68 .64 1074 585,5 63,6 .. 40.6 
), 
39506.25 .. 0.05 -15.65 585.2 -40.2 j 11.26 -0.32 10.89 -15.68 1073 62.8 
• £ 06.50 11.22 .. 0,33 -0,05 10.83 .68 .65 1071 585.0 62.0 -39,7 , 
! 06.75 11.17 -0.35 -0.05 10.78 .69 .66 1069 584.7 61.1 -39.2 
t 07.lJO 10.98 -0.35 -0.05 10.58 .70 .67 1064 584.'5 60.4 .. 38.7 j 07,25 10.73 -0.37 _0.05 10.31 .71 ,68 1058 584,2 59,6 -38.2 ~ 07.50 10.34 _0.3., .. 0.05 9.91 .73 .70 1050 584,0 58.8 -37.7 
07.75 10.14 _0.38 _0.05 9.71 .74 .72 1045 583.7 58,0 -37.2 
08.00 9.92 -0.39 _0.05 9.49 .75 • '73 1040 583,4 57.3 .. 36.8 
.' I 08.25 9.83 -0.39 -0.05 9.39 .7, .73 1038 583.2 56.5 -36.3 
'" 
08.50 9.77 _0.39 _0.05 9.32 .76 .74 1036 582.9 55.8 -35.8 
,1 08.75 9.54 _0.40 .0.05 9.09 .77 .75 1031 582.6 55.1 .. 35.3 
09.UO 9.43 _0.40 .. 0.05 8.98 .77 .76 1028 582.4 54.3 -34.8 
09. 2 5 8.92 _0.40 -O,O!) a.47 .80 .79 1018 582.1 53.6 .. 34.3 
09.!l0 10.58 _0.40 -0.05 10.12 .72 .71 1046 581,8 52.9 .. 33.8 j 09.75 11.13 -0,41 .. 0.05 10.67 .70 .69 1054 581.'5 52.2 ... 33.3 10,00 11.52 -O.'tl -0.05 11.06 .68 .68 1060 581.2 51.5 .. 32.8 10.25 11.97 -0.41 -0.05 11.51 .67 .66 1067 581.0 50.8 .. 32.4 
10.50 12.91 _0.41 -0.05 lZ.45 .63 .63 1080 580.7 50.1 -31.9 
10.75 13.97 -0.41 _0.05 13.52 .59 .~9 1095 580.4 49.5 -31.4 
11.00 14,74 
-0.41 -0.05 14.28 .57 .57 1105 580.1 48.8 -30.9 
11.25 15~21 ... 0.41 -O.OS 14.76 .55 .55 1110 579,8 48.1 -30.4 
11.50 15.74 .0.41 -0.05 15.29 .54 .!:l4 1117 579.5 47.5 -29.9 ll.n, 15.81 _0.41 -0.05 15.36 .53 .54 1117 579.3 46.8 .. 29.4 
12,00 15.72 -0,41 ~0.05 15.27 .53 .54 1115 579.0 46.2 .. 28.9 
l2.25 15.88 -0.41 -0.05 15.43 .53 .~4 1117 578.7 45,S .. 28,4 -, 
12.50 16.1.9 -0.40 .. 0,05 15.'74 .52 .53 1121 578.4 44.9 -27.9 
r . 
12,75 16.65 _0.40 -0.05 16.21 ,51 .52 1126 57S.1 44,2 -;n.4 
13.00 17.14 -0.40 -0.04 16.70 .49 .50 1132 577.t! 43.6 ",,26,9 
13.25 17.58 -Q.39 -0.04 n.14 .48 .49 1137 577.5 42.9 -26,4 
13.50 17.B2 -0.39 -0,04 n.38 .47 ,49 1140 571.2 42.3 .. 25.9 
13.75 18.32 -0.39 .. 0.04 17.89 .46 .47 1145 576,9 41.7 .. 25,4 
14.00 1B.81 .. 0.38 -0.04 18,38 .44 ,46 1150 576.7 41.1 -24.9 
14,4:'.5 18.97 .. 0.38 _0.04 18.55 .44 .46 115£ 5'76. 4 40.4 .. 24,4 
14.50 19.25 _0.30 _0,04 18,83 .43 .45 1155 576.1 39,8 -23.9 , ~ 
14.75 19.B4 _0.37 ... 0.04 19.43 .41 .44 .1161 575.8 39.2 -23,4 , 
15.00 20.57 _0,37 _0.04 20.16 ,40 .42 1169 575,5 38.6 -22.9 j 
15.25 21.29 _0.36 _0.04 20.88 .38 •. 41 1176 575.2 38.0 -22.5 
15.50 22.11 _0.35 -0.04 21.72 .36 ,39 1185 514,9 37.4 .. 22.0 
15,75 22.77 -0.35 .. 0.04 22.38 .34 .38 1191 574,6 36,8 -21.5 
16.00 23.33 _0.34 -0.04 22.94 .33 .37 1196 574.3 36.2 .. 21.0 
16.25 23.67 _0.34 ~0.04 23,29 .32 ,36 1199 57't.O 35,6 .. 20.5 
16.50 23.98 _0.33 -0.03 23.61 ,32 .35 1202 573.8 35.0 .. 20.0 
16,75 24.29 _0.33 -0.04 n.92 .31 .'35 1205 573.5 34.4 -19.5 .~ , 
17.00 24.39 _,0.32 _0.04 24.03 .:n .35 1205 573.2 33,8 ... 19.0 j 
:<: 17.25 24.76 ... 0.32 _0.04 24.40 ,3D .34 1208 572,9 33,2 -lB.5 .~ 
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Table 3 (cont.) j 
~ 1964 76A (E~\ .. plorer 24) 
J 
! MJD _106 P 106 P 106p _106 p log P log P T z a. -a. 0 IT - 00 s t a e s IT 'IT 0 ~ (OK) (Ian) (deg) (deg) , II ;1 I .1, 39517,!)0 25.19 -0.31 -0.04 24.84 .. 15,29 .. 15.33 121Z 572.6 32.6 .. 18.0 
" 
.1 17.75 25.90 .. 0.30 -0.03 25.56 .Z6 ,32 1Z18 572,3 3Z,0 .. 17,5 i' 11 '>1 ~ 18.00 26,71 .. 0.30 .. 0.03 26.38 .26 .31 1225 572.1 31.5 -17,0 I ~ 18.25 29.78 .. 0,29 .. 0.03 29.45 
.21 .26 1251 571.8 30.9 .. 16,5 '~ .... . ~ 18.50 30.04 -0~29 -0,03 29.71 
.21 ,26 1252 571, !5 30.3 .. 16.0 
I 
II 18.15 2S.75 
-0.28 -0.03 28.43 
.23 .28 1241 511.2 29.7 .. 15.5 ~ 
.. 
19.00 28,87 .. 0,28 -0,03 28.56 
.23 .28 1240 570.9 29,2 
-15.0 H 19.25 28.60 .. 0,27 -0,03 28.30 
.24 .30 1230 570.7 28.6 -14,6 iI Ii 19.50 28,.73 _0,26 
-0.03 28.44 
.24 .30 1229 570.4 28.0 -14.1 :1 .u 19.15 28.89 _0.26 _0.03 26,60 ,24 .30 1229 570.1 27.5 -13.6 " <I 20.00 2B.76 _0.25 .. 0,03 28,48 
.24 .30 1226 569.Q 26,9 -13.1 Ii 
1<1 
~ ~l 20,25 28.83 _0.24 _0.03 28.56 .24 .30 1225 569.6 26,3 -12.7 :, 20.50 28,98 
-0.24 _0.03 28.11 .. 24 .::10 1225 569.3 25,8 -12,2 I 20.75 29.12 _0.23 _0,03 28.86 .24 .30 1224 569.1 25,2 -11,7 I 21.00 29.15 _0.22 _0.03 28.90 
.24 .31 1223 568.8 24,6 -11,2 " 21.25 29.12 _0.21 _0.02 28,tlB 
.24 .~1 1221 568,5 24.1 -10.7 
" 
1 21,50 29,42 _0.21 -0,02 29.19 .24 ,31 1222 568.3 23.5 -10,2 1 21.75 29.85 _0,20 -0.02 29,63 ,23 ,3D 1224 568,0 23.0 -9.8 22,00 30. 't4 _0.19 -0.02 30.23 ~23 ,3D 1221 567.8 22.4 -9.3 i 22.25 31,02 ... O,la -0.02 30.a2 
.22 .29 1230 567.5 21.9 -B.d n 22.~0 31.05 _0,18 
-0.02 30.8~ ,22 .29 1229 567.3 21.3 -8,3 j' 22.75 30.97 
-0.17 -0,02 30.79 
.22 .29 1227 561.0 20.8 -7.8 i 23.00 29.19 _0.16 -0.02 29.02 .25 ,32 1212 566.8 20.2 ... 7.4 ~ i 23.25 28.78 _0,15 _0.02 28,62 
.26 .33 1207 566.6 19,7 
-6.9 23.50 28.86 _0,14 _0.02 28.70 .25 .33 1206 566.3 19.1 
-6.4 'I 23,75 28.95 _0.13 
-0.01 28.IH .25 .33 1206 566,1 18.6 -5.9 :( I' 24,00 29.03 ... 0.12 -0.01 28.tl9 
.25 .33 1206 565.9 18.0 -5.4 h 24.25 2a,84 _0.12 0.00 28.73 
.26 ,34 1203 565.7 17.5 -4.9 Ii 24.~0 <~9.09 _0.11 0.00 28,98 .2~ .34 1204 565.4 16.9 -4.5 1\ 24.75 29.49 _0.10 0,00 29.39 ,25 .33 1206 565.2 16.4 ... 4.0 Ii 25.00 29,87 -0,09 0,00 29.78 ,24 .::13 1209 565.0 15.8 -3.5 \1 25.25 30.13 
-0.08 0,00 30.05 ,24 ,32 1210 564,8 15,3 -3,0 '! 
, 
25.50 30,,56 _0,07 0.00 30.49 
.23 ,32 1213 564,6 14.8 -2.5 
~9525.60 30.Q1 _0,07 .0.01 30.53 
-15.23 -15.32 1213 564.5 14.5 .. 2.3 25.70 30~79 .. 0.0-, _0.01 30,71 ,22 .31 1214 564.4 14.3 
-2.2 25.80 31,71 _0.07 _0.01 31.64 ,21 .30 1221 564,3 14.1 -2,0 25.90 32.87 _0.06 -0.01 32,81 ,20 .29 1229 564.3 13.9 -1.8 26,00 33.05 _0.06 
-0.01 32.99 ,19 ,28 1230 564.2 13.7 -1.6 26,10 33.97 _0.06 -0,01 33.90 ,18 .27 1236 564.1 13.5 -1,4 26.20 35.62 _0.05 0.00 35.56 ,16 ,25 1248 564.0 13,2 
-1.2 26.30 35.54 _0,05 0.00 35.49 ,16 ,25 1247 563.9 13.0 -1,0 26.40 34.60 _0.05 0.00 34.55 ,17 .26 1240 563,9 12.8 -0.8 26.50 34.15 _0.04 0.00 34.10 ,1B 
.27 1231 563.8 12,6 
-0.6 
39526,60 32.87 _0.04 0.00 32.82 
-15.19 -15.29 1227 .563.7 12,4 
-0.4 26.80 32.30 .0.03 0.00 32.26 
.20 ,3D 1222 563.6 11.9 0.0 27.00 32.30 _0.03 0,00 32.21 .20 .30 1222 563.4 11.5 0.4 27,20 32.30 _0.02 0,00 32.28 .20 .30 1221 563.3 11,1 0.7 27.40 32.11 .0.01 0.00 32.1U 
.20 .30 1219 56~.1 10.7 1.1 27.60 31.54 _0.01 0.00 31.!>3 .21 .31 1214 563.0 10.2 1.5 27.80 31.86 0.00 0.00 31.66 
.21 .31 1216 562.8 9,8 1,9 28.00 32.97 0.01 0.00 32.97 .19 .29 1224 562.7 9.4 2.3 28.20 33.82 0,01 0.00, 33.84 ,18 .28 1229 562.6 6.9 2.,7 
'.' 
28 ./~O 34.14 0.02 0.00 34.16 ,18 .28 1231 562,4 8.5 3.1 26,60 34.40 0.03 0.00 34.43 
.17 .28 1232 562.3 8.1 3.4 
• .. 39528.80 35.84 0.03 0.01 35.88 
-15,15 -1!:>.26 1242 562,2 7.7 3.8 28.90 42.24 0.03 0.01 42.2.8 ,08 QI8 12S4 562,1 7.5 4.0 29,00 51.95 0,04 0.01 51.99 -14.99 ,09 1341 562.1 7.2 4.2 
330 
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Table 3 (cont.) 
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Table 3 (cont.) 
) I 1964 76A (Explorer 24) 
, , 
MJD _106 P 106 P 10Bp _106 P log Pc 10"" P '1' Z 0.1T -0.0 6 -6 s t a o S 1T 1T 0 
(OK) (Ian) (deg) (dog) 
39541.60 16.41 0.46 0.05 16.92 -15.50 "15.62 1052 559,9 340.6 28.2 
41.80 16.51 0.47 0.05 17.03 ,49 .62 1052 559,9 340,2 28.6 
42.00 16.64 0.47 0.06 n.17 .49 .62 1054 560.0 339.8 29.0 
42.20 16.86 0.48 0,06 17.39 .49 .61 1056 560.0 339.4 29.4 '. 
42.40 17.01 0.49 0.06 17.55 .48 .61 1056 560.1 338.9 29.8 
, , 42.60 17.20 0.49 0.06 17.75 ,48 .61 1058 560.1 ~38.5 30.1 .. 
1 : 42.80 17.47 0.50 0.06 18.03 .47 .59 1062 560.2 338.1 30.5 
43.00 17.84 0.50 0.06 18.40 .46 .59 1065 560.2 337.6 30.9 
43.20 1B • .43 0.51 0.06 19.00 .45 .57 1071 560.3 337.2 31.3 
;f--'~' 43.40 19.02 0,51 0.06 19,60 .44 ,56 1016 560.4 336.8 31.6 43,60 20.19 0,52 0,06 20,77 .41 .54 1086 560.4 336.4 32.0 
43.80 21.51 0.52 0.06 22,09 .39 .51 1098 560.5 335.9 32.4 
44.00 22.26 0.53 0.06 22.85 .37 .49 1105 560,6 335.5 32.8 
'14.20 21.24 0.53 0.06 21.83 .39 .~1 1096 560.7 335,1 33.2 
44.40 20.53 0.54 0.06 21.13 .41 .53 1089 560.7 334.7 33.5 
44.60 20.77 0.54 0.06 21.38 .40 .52 1091 560,S 334,2 33,9 
44.80 21.51 0.55 0.06 22.12 .38 .!)O 10913 560.9 333.8 34.3 
45.0(1 21.02 0,55 0.06 22.43 ,38 .49 1101 561.0 333.4 34.7 
45,,20 20.36 0.56 0.06 20.98 ,41 .53 1086 561.0 332.9 35.0 
45.40 10.44 0.56 0.06 19.06 .46 .58 1066 561.1 332.5 35,4 
45.60 16.50 0.57 0.06 17.13 ,50 ,62 1047 561.2 332.1 35.8 
45.80 16.01 0.57 0.07 16.65 .:>2 .63 1041 ~61.3 331.6 36.2 
46.00 16.35 0.57 0.0'7 16.99 .51 .62 1045 561. 4 331.2 36.5 
46.20 16.28 0,58 0.07 16.93 .51 .62 1044 561,5 330.8 36.9 
46,40 17.22 0.58 0.07 17.86 .48 .60 1055 561.6 330.3 37.3 
46.60 17.18 0.58 0.07 17.83 .48 .~9 1055 5(: 1. 7 329.9 37,7 
46.80 17.82 0.59 0.07 18.48 .47 .!:i8 1061 561.8 329.5 38.1 
47.()0 17.92 0.59 0.07 18.58 .46 .57 1062 561,9 329.0 38.4 
47,20 18.22 0.60 0,07 18.!!9 .46 ,'-'7 1065 562.0 328.6 38.8 
47.40 17.66 0.60 0.07 18,33 ,47 ,58 1060 562.1 32e,1 39,2 
47.60 1£>.94 0.60 0,07 17.61 .!t9 .60 105, 562e 2 327,7 39,6 
47.80 16.72 0.61 0.07 17. 'to ,50 .61 1049 562,3 327,3 39,9 
48,00 16.46 0.61 0,07 17.14 ,50 .61 1046 562.4 326.8 40.3 
48.20 16.42 0.61 0.07 17.10 .51 .61 1045 562.5 326.4 40.7 
48.40 16.42 0.62 0.07 17.11 .51 .61 1045 562.6 325,9 41.1 
4s.60 16;39 0.62 0.07 17.08 .50 .61 1046 562.7 325.5 41.4 
48.80 16.14 0.62 0.07 16.!!3 .51 ,62 1043 562.8 325.0 41.8 
49.00 1!>.98 0.62 0.07 16.67 .51 .62 1042 562.9 324.6 42,2 
49.20 15.87 0.63 0.07 16.57 .52 .62 1040 563.0 324,2 42.6 
49.40 15.81 0.63 0.07 16.51 ,52 .63 1039 563,1 323.7 42.9 
49.60 15.86 0.63 0.07 16.56 .52 .62 1040 563.3 323.3 43.3 
49.80 15.98 0.63 0.07 1.6.68 .51 .62 1042 563. 4 32.2,8 43.7 
50.00 16.54 0.63 0.07 17.24 .50 ,60 1047 563.5 322,4 44,1 
50.20 17.27 0.63 0.07 17.98 .48 .58 1056 563.6 321,9 44,4 
50.40 17.B8 0.64 0.07 18.59 ,47 .57 1062 563,7 321.5 44,8 
50.60 lS.73 0.64 0.07 19.44 .45 ,55 1070 563,8 321,0 45.2 
50.80 19.07 0.64 0.07 19.78 ,44 .54 1074 564.0 320.5 45,6 
51.00 19.07 0.64 0.07 19.78 ,44 .54 1074 564,1 320,1 45,9 
51.20 19,07 0.64 0.07 19.78 .4'+ .54 1073 564,2 319.6 46.3 
51.40 19.27 0.64 0.07 19.98 .43 .53 1075 564.3 319.2 46.7 
51.60 19.58 0.65 0,07 20,30 .43 .52 1079 564,5 318.7 47,1 
51.80 19,80 0.65 0.07 20,52 ,42 .51 1082 564.6 318.2 47.4 
52.00 19.99 0.65 0.07 20.71 .42 .51 1084 564.7 317 .8 47,8 
52.20 20.23 0.65 0,01 20.95 .41 .50 1086 564.8 317.3 48.2 
52.40 21.34 0.65 0.07 22.06 ,39 ,48 1096 565.n 316.8 48,6 
52.60 22.06 0.65 0,07 22.79 ,37 ,46 J,103 565.1 316,4 49.0 
52.80 21.S7 0.65 0,07 22.59 ,37 .46 1102 565.2 315,9 49.3 
53,00 20.68 0.65 0.07 21.40 .40 .49 1091 565.4 315,4 49.7 
53.20 20.37 0.65 0.07 2t.09 .41 .50 1088 565,5 315,0 50.1 
53.40 20.65 0.65 0.07 21,37 .40 .49 1091 565.6 314.5 50.4 
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Table 3 (cont.) 
r 
1964 76A (Explorer 24) 
MJD _106 P 106 P 106p _10Gp log P
e 
log P T z a. 1T-a.0 6 -6 s t a s 1T 1T 0 
(OK) Om1) (deg) (deg) 
, 39553,60 20,82 0.65 0,07 Z1,54 .. 15,40 .. 1,,49 109Z 565.7 314,0 50,8 \ 
i 53,ijO 20,82 0,65 0.07 21,54 ,40 ,48 1092 565,9 313,5 51,2 I 54,00 20.74 0,65 0,07 21,46 ,40 ,48 1092 566,0 313,0 51,6 
;.t' I 54,lO 21,14 0.65 0,07 21,86 ,39 ,47 1096 566,1 312.6 51.9 54,40 22,46 0,65 0,07 23.18 ,36 .44 1108 566,3 312.1 52.3 
54,60 22,92 0.65 0,07 23,64 ,35 ,44 1112 566.4 311.6 52,7 
54,80 22.58 0,65 0,07 Z3,30 ,36 ,44 1109 566,5 311,1 53,1 
55,00 21,93 0,65 0,07 22,65 ,37 ,45 1104 566.7 310,6 53,4 
55,20 21,.24 0,65 0,07 21,96 ,38 ,46 1098 566,6 310,1 53,8 
.,'" 
55,40 20,78 0,64 0.07 21,50 ,39 ,47 1094 566,9 309,6 54.2 
55,60 20,15 0,64 0,07 20,86 ,41 .49 1087 567,1 309,1 54,5 
\, 55.BO 18,68 0.64 0,07 19,39 ,44 ", 1073 567,2 308,6 54,9 56.00 18,17 0.64 0,07 18.88 ,45 ,53 1069 567,3 308,1 55,3 
"- 56,20 17.27 0.64 0,07 17,98 ,47 ,55 1060 567,5 307,6 55,6 
56.40 16.81 0.64 0,07 17,52 .49 ,57 1054 567.6 307.1 56.0 
56,60 16,49 0.64 0.07 17, ,,0 .49 ,57 1052 567,7 306,5 56,4 
56,BO 16.26 0.63 0,07 16,97 .50 ,57 1051 567,9 306.0 56,7 
57,00 14.49 0.63 0.07 15.19 ,55 .62 1031 568,0 305,5 57.~ 
~ . 57.20 13,73 0.63 0.07 14.43 .57 .65 1022 568,1 305.0 57.5 
'I' 57.40 13,03 0.63 0.07 13.73 ,59 ,67 1013 568,3 304,4 57 g 9 57,60 12,93 0.63 0,07 13.63 ,60 ,67 1012 568,4 303.9 58.2 
57.80 12.56 0.62 0,07 13.25 .61 .69 1007 568.5 303.4 58.6 
58.00 12.27 0.62 0.07 12,96 .62 .69 1004 568.7 302,8 59,0 
58,20 12.03 0.62 0,0"' 12.72 .62 ,70 1002 568.8 302.3 59.3 
58.40 13.68 0.62 0,0., 14.37 ,57 .64 1022 568,9 301,7 59,7 
58.60 16.61 0.61 0,07 17,29 .49 .56 1055 569.1 301.2 60.1 
58.tJO 15.77 0 0 61 0,07 16.45 .51 .58 1048 569.2 300,6 60.4 
59.UO 15.07 0.60 0.07 15.75 .5? ,59 1041 569.3 300.0 60.8 
59,20 16.44 0.60 0.07 1 7.11 .49 .55 1057 569.4 299,5 61,2 
59,40 16,48 0,60 0,0" 17,15 .49 .55 !,Q57 569.6 298,9 61.5 
!)9.60 13.18 0,59 0,07 13.84 .58 .65 In9 569.7 298,3 61.9 
59.80 12.28 0.59 0.01 12.94 .61 .68 1007 569,8 297,7 62.3 
\ 60.00 11.14 0,58 0.0"' 11.79 .65 , 72 992 570.0 297.1 62,6 60.20 10.86 0.58 0.07 11.50 .67 ,B 988 570.1 296.5 63.0 
60.40 9.91 0.57 0.07 10,55 ,70 ,"n 974 570.2 295,9 63,4 
60,60 10~10 0.56 0,07 10,73 .70 , '6 977 570.3 295.3 63,7 
60,80 9.94 0.55 0.07 10.56 ,10 .77 975 570.5 294.7 64,1 
61,00 9.49 0,55 U.07 10.11 .72 ,r9 968 570.6 294.0 64,4 
61,20 9.57 0.54 0,06 10.17 .72 ,18 969 570.7 293.4 64,8 
61.40 9.53 0.53 0,06 10.12 .72 , .,8 969 570,8 292,8 65.2 
61,60 9.1f_ 0,53 0.U6 10,35 .71 .. n 972 570.9 292,1 65.5 
61.60 9,79 0.52 0.06 10.37 ,71 ,77 973 571.1 291.4 65.9 
62,00 9.89 0.51 0,06 10.46 ,71 ,77 974 571,2 290.8 66.3 
62.20 10.13 0,50 0,06 10,69 .70 , "5 978 571,3 290.1 66 •. 6 
62.40 12,27 0.49 0.06 12.82 ,62 .67 1007 571.4 289.4 67.0 
62.60 13,16 0.48 0.06 13.70 ,58 .64 1019 571,5 288.7 67.3 
62.60 12.16 0.41 0,06 12.69 .61 .67 1007 571.6 287,9 67,7 
I 
63.00 10.93 0.46 0,06 11,45 .66 .72 990 571.7 ,287,2 68.0 
63.20 9.84 0.44 0.06 10.35 .70 ,76 975 5H.8 286,5 68.4 
63.40 9.53 0,43 0.06 10.03 ,72 .77 971 572,0 285,7 69.7 
63,60 9.43 0.42 0,06 9,91 .73 .,a 968 572,1 284,9 69.1 " 
63,80 9.31 0,41 0.06 9,78 .73 • '8 966 572,2 Z84.1 69.4 ~ 
64,00 9.22 0,39 0,06 9,67 ,73 • {9 965 572 .• 3 283,3 69,8 ~ 
64,20 9.01 0,38 0,06. 9,45 .74 , "9 962 572.4 282.5 70.1 j 64.40 8,57 0.36 0.06 8,99 .77 .82 954 572.5 281,7 70.5 
64.60 8,39 0,35 0,06 8,80 .78 .63 950 572 ,6 280.6 70,8 j 64,80 8.21 0.33 0.06 8.60 ,79 .84 947 572.7 280.0 71,2 
39565,00 8.26 0,;\1 0.06 8,64 .15,78 -15.83 948 572.8 279.1 71.5 1 
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Table 3 (cont.) 
1 1964 76A (Explorer 24) 
MJD _106 P lO6p 106 p _106 p log p log p T z a. -a. o - 0 
s t a e s 1T 1T 0 1T 0 
. , 
(OK) (kIn) (deg) (deg) 
i 39565.£0 e.07 0.29 0.06 8.42 -15.79 .. 15.84 945 ' 572.9 278.2 71.8 I' 65.30 7.93 0.28 0.06 8.27 .80 .85 943 572.9 277.7 72.0 
65.40 7.67 0 .. 28 0.06 8.00 ,82 .86 938 513.0 277.2 12.2 
65.50 7.67 0.27 0.06 7.99 .82 .86 ' 9)8 573. 0 276.8 72.3 
65.60 7.79 0.26 0.06 8.10 .81 .86 941 573.1 n6.3 12.5 .... 
65.10 8.17 0.25 0.06 8.47 .79 .83 947 573,1 275.8 72.7 
65.80 B.lls 0.24 0.06 8.48 .79 ,83 948 573.1 275.3 72.S 
65.90 8.45 0.23 0,06 8.74 .77 .82 953 573,2 274.8 73.0 
L 66.00 8.,73 0.22 0.06 9.00 .76 .80 958 513.2 2H.3 73,2 
~~~ 66.1U 8,52 0.21 0.05 8.79 .77 .81 955 573.3 273,7 73.3 66.20 8.45 0.20 0.05 8,70 ,77 .81 954 573.3 273.2 73.5 
66,30 8.74 0.19 0,05 8.98 .76 .80 958 5130 4 212.7 13.7 
66,40 8.79 0.18 0,05 9.02 .75 ,80 959 513.4 272.1 73.8 
66.;0 8.97 0.17 0.05 9,19 ,75 .79 962 573.4 271.6 14.0 
66.60 8.79 0.15 0.05 9.00 ,76 .80 958 573.5 271.0 74.1 
.+: 
66.70 8.85 0.14 0.05 9,05 .76 ,80 959 573.5 270,5 74.3 
66,60 9.04 0,13 0.05 9.23 ~75 .79 962 573.6 269.9 74.5 
66.90 9.47 0.12 0.05 9.65 .73 ,17 969 573,6 269.3 74,6 
67.00 9.66 0,11 0,05 9.S3 .72 .76 972 573.6 266.7 74,8 
67,10 10,22 0,10 0.05 10.37 .69 .73 981 573.7 268.1 74,9 
i'l 
67,20 11,02 0,09 0.05 1l.16 .66 .70 992 573.7 267,5 75,1 
67.30 12.42 0.08 0.05 12.54 .61 ,65 1010 573.8 266.8 75.2 
67,40 13,09 0.07 0.05 13 a 21 .58 .62 1020 573.8 266,2 75,4 
67.;0 15.58 0.05 0.05 15.68 .51 .,5 1050 573.8 265.6 75.6 
67.60 16.01 0.04 0.05 16G 11 ,49 .~3 1055 573.9 264.9 75.7 
67.70 15.,60 0.03 U.05 15.68 ,51 .~4 1050 573,9 264.2 75,9 
k' " 67.80 15~55 0.02 0.05 15.62 .51 .55 1050 573.9 263.5 76.0 
67.90 18.27 0.01 0,05 18.33 .43 .47 1080 574. 0 262.8 76,2 
, 68. UO 15.43 0.00 0,05 15.48 ,Sl .54 1050 574.0 262,1 76.3 
\ 68.ill 13.68 0.00 0.05 13.73 ,56 .60 1029 574.0 261.4 76.4 
" 68.20 13.61 0.00 0.05 13.66 .57 .60 1027 574.1 260.6 76.6 
68.30 13,30 0.00 0.05 13.35 ,57 ,61 1024 574.1 259.9 76.7 
68.40 14.91 C.OO 0.05 14.96 .52 .56 1043 574.1 259.1 76,9 
68.50 16,40 0.00 0.05 16.45 .48 .52 1060 574.2 258.3 77.0 
68.60 17.77 0.00 0.05 17 .81 .45 .49 1073 574.2 257.5 77.2 
68.70 19~12 0.00 0.05 19.17 .42 ,46 lOBS 574.2 256.7 TI,3, 
68.80 19.99 0.00 0.05 20.03 .40 .44 1094 574.3 255.9 77.4 
68.90 20.97 0.00 0,05 21.01 .37 .41 1105 574.3 255.0 77.6 
69.00 16.26 0.00 0.04 16.31 ,48 .52 1060 574.3 254.2 77,11 
69.10 15.54 0.00 0.04 15.58 .50 .54 1051 574,4 253.3 77.8' 
.69.20 16.73 0.00 0.04 16.78 .47 .51 1064 574.4 252.4 78.0 
69.30 15.14 0.00 0.04 15.19 .52 .!l5 1046 574.4 251.4 78.1 
69.40 1', .39 0.00 0.04 14,.43 .54 .57 1037 574.4 250.5 78.2 
69.50 13.75 0.00 0,04 13.79 .56 .60 1029 574.5 249.5 78.3 
69.60 13.09 0.00 0.04 13.13 .58 .62 1020 574.5 248.5 78.4 
69.70 13.51 0.00 0.04 13.56 .57 .60 1026 '574.5 247.5 78,6 
69.80 13.80 0.00 0.04 13.84 .56 .59 1030 574.5 246.5 78.7 
69.90 14.32 0.00 0.04 14,36 .54 ,58 1036 574.6 245.4 78,8 
70.00 14.71 0.00 0.04 14.75 .53 ,57 1040 574.6 244.3 78.9 
70.10 15.20 0.00 0.04 15.24 .52 .55 1046 574,6 243.2 79.0 
70.20 15.20 0.00 0.04 15.24 .51 .55 1047 574.6 242.1 79.1 
70.30 13.73 0.00 0.04 13.77 .56 ,59 1030 574,1 240.9 79.2 
70,40 12.98 0.00 0.04 13.02 .58 .62 1020 574.7 239.7 79,3 
70.50 11.36 0.00 0.04, 11.40 .64 .b8 997 574.1 238.5 79.4 
70.60 11.54 0.00 0.04 11.58 .64 .67 999 574.1 237.3 79.5 
70.70 11.71 0.00 0.04 11.75 .63 .67 1002 574,8 236.0 79.6 
70.80 12.58 0.00 0.04 l2.62 .60 .63 1014 574.8 234.8 79.7 
70.90 12.95 0,00 0.04 12.99 ,59 .62 1018 574.8 233.4 79.7 t,-
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I Table 3 (cont.) 
'I 
"'I I 196476A (Explorer 24) 
\ ;, 
MJD _106 P 106 P 106 p -lo6 p log Pe log Ps T z a -a o -0 s t a 1T 1T 0 'IT 0 
(OK) (Inn) (deg) (deg) 
39571.20 13.62 0.00 0,04 13.66 .. 15.56 -15.60 1028 574,8 229.3 80.0 
71.'+0 12.62 0.00 0,04 12.66 .60 .63 1015 574,9 226.5 80,1 
71.60 11.81 0.00 0.04 11,85 ,63 ,66 1004 574,9 223.5 80.2 
71,80 11.50 0.00 0,04 11.54 ,64 .t.7 999 574.9 220,5 80.3 
I 72.00 11.22 0.00 0.03 11.25 ,65 ,08 995 575,0 217,3 80.3 72,20 10.78 0.00 0;,03 10,81 .67 ,'70 989 575.0 214.1 80.4 
I 72.40 11.36 0.00 0.03 11.39 .65 .68 996 575.0 210,8 80.4 
I 72,60 13.83 0.00 0.03 13,86 .56 ,~9 1028 575,0 207.4 80.4 
'll 72.80 14,.81 0,00 O.O~ 14.85 ,53 .~6 1041 575.1 204,0 80,3 
73.00 14.66 0.00 0.03 14,69 .53 .56 1040 575,1 200,6 80,3 
~ 73,20 13.93 0.00 0.03 13.96 ,55 .58 1032 575,1 197.1 80.2 73.40 13.61 0.00 0,03 13.64 ,56 ,59 1027 575,1 193,7 80,1 
73,60 13.86 0.00 Oe03 13.89 .55 ,59 1029 575.1 190,3 80.0 
73.80 14.15 0.00 0.03 14 ft 18 ,54 .!i7 1034 575.1 187.0 79,8 
74.00 14.52 0.00 0.03 14.~5 .53 .56 1038 575.1 163,7 79,6 
74~20 14.68 0.00 0.03 14,70 ,53 ,~6 1039 575.1 180,5 79,4 
74.40 14.56 0.00 0.03 14.59 ,53 .S6 -1038 575.1 177,3 79,2 
14.60 14.06 0.00 0.03 14.09 .54 .5& 1033 575,1 174.3 79.0 
,j. 
74.t10 14.17 0,00 0,03 14,19 ,54 .57 1034 575.1 171.3 18.7 ~' 
I 15.00 14.21 0.00 0.02 14,29 ,54 ,~7 1035 575.1 168.5 11h4 75.20 13.62 0,00 0.02 13.64 .56 .~9 1028 515.1 165.8 78,1 
! 75.40 13.49 0.00 0,02 13.51 .56 ,~9 1026 515,1 163.1 17.8 
I J 75.60 16.39 0.00 0.02 16,41 ,48 .!>1 1059 575.1 160.6 11.5 
,I 75.1l0 17.33 0,00 U.02 17,35 .45 .48 1069 515.1 158.2 77 .1 
" 
76.00 17.88 0.00 U,02 17.90 ,44 .47 1075 515.1 155.9 76.8 
76.20 19,62 0,00 0.02 19.64 .40 .43 1092 5.,5.1 153,1 16.4 
',1 76.40 23.66 0.00 0.02 23.67 .31 .34 1128 575.1 151.5 76.0 
! 7!l.60 25.21 0,00 (J.02 25.22 ,29 .32 1141 575,0 149.5 15,6 76.80 25.06 0,0(" 0.02 25.07 ,29 ,32 1139 515.0 141.6 75.2 
71.00 24.37 0.00 0.02 24.39 ,30 ,33 1133 575.0 145,7 14.8 
77.,0 24,08 0,00 0.02 24.09 .31 .34 1130 575.(1 143.9 14.4 
71.40 23,19 0.00 0.02 23.20 .32 ,,35 1122 514.9 142.2 14.0 
77.60 22.41 0.00 0.1.)1 22.48 .34 .:31 1111 574.9 140,6 "13,5 
77,80 21.73 0,00 0.01 21.14 .35 .38 1110 574.9 139.0 13.1 
78.00 21.05 _0.01 0.01 21.06 .37 .40 1103 574,9 137.5 12.1 
78.20 2L~14 -0,01 0.01 21.15 .37 .40 n03 514.8 136.0 12.2 
78.40 21.10 _0.01 0.01 21.11 .31 .40 1103 574.8 134.6 71,8 
78,60 22,50 _0.01 0.01 22.51 .34 ,37 1116 574.8 133.3 71,3 
78.80 24.79 -0,01 0.01 24,79 .29 .33 1135 574.7 132.0 10.8 
79.00 26,52 _0.01 0,01 26,53 .26 .~O 1148 574.7 130.7 10.4 
19.20 26,40 _0.01 0.01 26.40 .27 .30 1147 574.6 129.5 69.9 
19.40 26.09 _0,01 U.Ol 26.09 .2"' .30 1145 514,6 128.3 69,4 
79.60 25,12 -0.01 0.01 25.12 .29 .32 1131 514,6 127.2 69.0 r 79.80 24.83 _0,01 0,01 24.83 .29 .33 1134 574.5 126,1 68.5 
80,00 25.2" _0.01 0,01 25,27 .29 .32 1131 574.5 125.0 68.0 
80.20 26.52 -0.01 0.01 26.51 .21 .30 1147 514.4 123.9 61.5 
80.40 25.16 _0.01 0,01 25.16 ,29 ,32 1135 514.4 122,9 67.0 
80.60 23.15 .. 0.01 0,00 23,15 .33 .36 1111 574.3 121.9 66.5 
80.80 22,51 _0.01 0,00 22.51 .34 .38 1112 ~74,3 121.0 66.1,) 
81.00 23.23 .0.01 0.00 23.23 .33 .36 1111 574.2 120,0 65.5 
81.20 24.00 _0.01 0.00 24,00 .31 .35 1124 514,1 119,1 65.0 
81.40 25.49 -0.01 0.00 25,49 .29 .32 1135 514,1 118,2 64,5 
81 .• 60 30.93 _0,01 0.00 30.'13 .20 .24 1176 574.0 117.4 6.4.0 
81.80 30.74 .0.01 O.O~ 30.14 .20 .l4 1175 574,0 116.5 63,5 
8Z.00 30 •. 50 .0.01 0.00 30.49 .21 .24 1173 513.9 115.1 63.0 : .. " 
82.20 29.32 _0,01 0,00 29.31 ,23 .26 1.163 513,9 114,9 62.5 
../ 82.40 27,65 .0.01 0,00 27.64 .Z5 .29 1149 573.8 114,1 62,0 • 
82.60 26.84 .0.01 0.00 Z(;I.83 .Z7 .30 1144 573.7 113.3 61,5 
82.80 28.94 _0.01 0.00 28.93 ,23 .21 1159 513.7 112.5 61.0 
83.00 25.51 _0.01 0.00 2:;.56 .29 .33 1133 573.6 Ul.8 60,5 
335 
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~. Table 3 (cont.) 
I 1964 76A (Explorer 24) MJD _106 P 106 P 106p _106 P log p log Ps T z a. rr -0.0 6 -6 ~' s t a e rr rr 0 t. (OK) (lan) (deg) (deg) 
,{ 
H 39583.20 23.88 -0.01 0.00 23.87 .. 15.32 "15.36 1119 573.5 111.0 60.0 
" 
r 
83.40 22.99 .. 0.01 0.00 22.98 .34 .38 1110 573.5 110.3 59.5 
83.60 21.77 .. 0.01 0.00 2l.76 .36 .41 1098 573 .. 4 109,6 59.0 
,I 83.80 21.38 _0,01 O,OU 21.37 ,37 .42 1094 573.3 108.9 58.4 
11 84.00 21.74 -0.01 (J.OO 21.73 ,37 ,,41 1096 573,3 108.2 57.9 tI 84.20 21.91 -0.01 0.00 21.90 .36 .41 1098 573.2 107.5 57.4 il ): 84.40 25.91 -0.01 0.00 25.89 .29 .33 1131 573.1 106.8 56,9 q 
11 " 84.60 25.09 _0.01 O,UO 25,08 .30 .34 1125 573,0 106.1 56,4 i if 84.80 26.,85 -0,01 -0.01 26,84 .27 .32 1138 573.0 105.5 55.8 
,I ~ 85.00 22.42 _0.01 _0.01 22,41 ,35 ,40 1103 572.9 104,8 55,3 ~.~ f· 85.20 22,39 _0.01 .. 0.01 22,37 .35 ,40 1101 Sn.8 104.2 54.8 ,r 
.38 54~3 H 85.40 23,20 _0.01 -0.01 23,19 .34 1108 572.7 103,6 
" 85,60 23,04 _0.01 -0,01 23,03 ,34 ,39 1106 572,7 102.9 53,8 1" ~ 85.80 22.57 _0.01 _0.01 22,55 ,35 ,40 1102 572.6 102.3 53.2 " II ii 86,00 22,16 _0,01 _0,01 22,15 .36 .41 1098 572,5 101.7 52.7 
11 
86,20 22,48 _0.01 _0,01 2..2.46 .35 .40 1100 572,4 101.1 52.2 
., 
Ii 86,40 22,76 .. 0,01 _0,01 22,75 .35 ,40 1103 572.4 100.5 51.7 
~. 86.60 23,06 _0,01 _0,,01 2).04 ,34 .39 1105 572 .3 99,9 51,1 
M 86.80 23.37 _O.O! -0,01 23,35 .34 ,39 1107 572.2 99.3 50.6 
n 87.()O 22.82 .. 0,;01 _0,01 22,81 .35 ,40 1101 572.1 98.7 50,1 
i! 87,20 22.13 _0.01 ... 0.01 22,11 ,36 ,42 1095 572,n 98,2 49,5 
if 87,40 21,59 _0.01 -0.01 21.57 .37 ,43 1091 571,9 97.6 49.0 Ii 87.60 21.81 _0.01 _0.01 21,80 ,37 .42 1092 571.9 97,0 48;5 I] 87,80 21.90 _0.01 _0.01 21,88 .37 ,42 1091 571.8 96.5 48,0 1. 
d 88. 0 0 22.19 _0.01 .. 0,01 22,17 .36 .42 1094 571,7 95.9 47.4 ~ . 
if 88.20 22,44 _0.01 _0.01 22.42 .36 ,41 1096 571,6 95.4 46.9 ~ 88.40 22.72 _0.01 -0.01 22.70 ,35 ,41 1098 571.5 94.8 46.4 I ~f Ii 88.60 22.92 _0.01 _0,01 22,90 ,35 ,41 1099 571.5 94.3 45,8 R 
i; 88.80 22.94 _0.01 _0,01 22.92 .35 .41 1099 571.4 93.8 45.3 
'l; 
., ~ 89.00 22.97 -0,01 -0.01 22,95 .35 ,40 1100 571,3 93,2 44,8 
'\ 89,20 22,97 -0.01 -0.01 22,95 .35 .40 1100 571,2 92.7 44,3 
89.40 23.04 _0.01 -0.01 23.02 .35 ,40 1100 571 e 1 92.2 43.8 
89.60 23.18 _0.01 _0,01 23.16 .35 .40 1101 571 • () 91.7 43.2 
i~ , 89.80 23.44 _0,01 _0,01 23.42 ,34 .40 1103 571,0 91,1 42.7 
90.00 23.71 _0.01 -0,,01 23.68 .34 .39 1105 570.9 90,6 42.2 
90.20 24~20 _0,01 _0,01 24.18 ,33 .38 1109 570,8 90,1 41,6 
90,40 24,45 _0.01 -0.01 24,43 .32 .38 1111 570,7 89,6 41,1 
90.60 24.95 _0.01 -0,01 24.93 .31 ,:n 1114 570.6 89,1 40.6 
90,80 24,94 _0,01 _0.01 24.92 .31 .37 1114 570., 88.6 40,1 
91.00 24.91 _0,01 -0.01 24,89 .31 ,37 1114 570,5 88,1 39.5 
91..20 24,96 _0.01 -0.01 24,94 ,31 .37 1114 570.4 87,6 39.0 
91.40 24.94 _0.01 -0.01 24.92 .32 .38 1112 570.3 87,1 38,5 
91.60 24.95 _0.01 _0.01 24.93 .32 ,38 1l.13 570.2 86,6 37.9 
91.tlO 24.92 _0.01 -0,02 24,89 .32 .38 1112 570,1 86,1 37,4 
92,00 24.94 _0.01 _0 •. 02 24.92 ,32 ,38 1113 570.() 85.6 36.9 
92"W 24.95 _0.01 _0,02 24.92 ,31 ,38 1113 570,0 85,2 36.3 
92,40 24.98 _0.01 _0.02 24.96 .31 .37 1114 569.9 B4.7 35,8 
92.60 25.00 _0.01 _0,02 24.98 .31 .38 1113 569.8 84~2 35,3 
92,80 23,82 _0.01 _0.02 23,79 ,34 .40 1102 569.7 33.7 34.7 
93.00 23.74 _0.01 _0,02 23.71 .34 ,41 1101 569.6 83,2 34.2 
93,20 23.68 _0.01 _0,02 23,65 .34 .41 1101 569.6 82,8 33.7 
93,40 23,6'+ _0.01 _0.02 23.61 ,34 ,41 1101 569,5 82,3 33.2 
93.60 23.50 _0,01 -0,01 23.48 ,34 .41 1099 569.4 81.8 32,6 
93.80 23.38 _0.01 _0,01; 23,36 .35 ,41 1098 569.3 81.3 32,1 
94,00 23.59 -0,01 -0,01 23.57 .34 .41 1100 569.3 80.9 31.,6 
94.20 23.63 _0.01 -0.01 23.61 .34 .41 1101 569,2 ~O,4 31.0 
94.40 23.77 _0,01 _0.01 23,74 .34 .41 1102 569,1 79,9 30.5 
94.60 23.95 .. 0.01 -0,01 23,93 ,33 .40 1103 569.0 79.5 30,0 
94.80 24.11 _0.01 _0.01 24.09 .33 .40 1104 569.() 79.0 29.4 
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1964· 76A (Explorer 24) 
Ii 
l MJP -106 i> 106 P 106 p _lOG p log' P log Ps 'l' Z ~lT-n0 6 - °0 s t n e IT IT • 
(OK) (km) (dog) (dog) 
r 39$95.20 23.85 -0,01 -0,01 23,63 -15,34 ... 15,41 1102 568.8 78.1 28.4 95.'+0 23.61 -0.01 .0.01 23.58 .34 .41 1100 !:i68,7 77.6 27,8 
95,60 23.13 .0.01 .0.01 23.10 ,35 .42 1096 568.7 77.2 27,3 
95.tiO 23.54 .0,01 -O~Ol 23.52 ,,34 .41 1100 568,6 76.7 26.8 
96.00 24.% .. 0,01 .. 0,01 24,54 ,32 ,39 11.0B 568.5 76.3 26.3 
96.20 25,24 -0,01 _0,01 25.22 .31 .38 11.14 568.5 75.8 25.7 
96.4Q 25,98 -0.01 .. O,Ol. 25,96 .30 .37 1120 568.4 75,4 25.2 
96,60 26,83 .. 0.01 ... 0.01 26,81 .28 .35 1126 568,,3 74.9 24.7 
96.80 27.37 -0.01 .. 0,01 27.36 ,27 .34 1130 568.3 74.5 24.1 
97.00 27.B6 .0.01 .0,01 27,,8't .26 .33 1134 568.2 74.0 23,6 
97.20 26.S3 -0.01 .. 0.01 28.51 .25 .32 11.39 568,1 73.6 23.1 
97.40 26.78 -0.01 _0.01 28,76 .25 .:;2 n41 568.1 73,1 22,5 
97. b(l 27.65 -0,01 .. O.O~ 27.63 .27 .3 /t 1132 568.() 72,7 22.0 
97.80 27.44 -0.01 -0.01 27.43 .27 .35 1130 568.0 n.2 .U.S 
9a.{)0 27.72 ... 0.01 .. O.O~ 47.70 ,27 .H U32 567.9 n.S 20.9 
9[1.20 2a,2! -0,01 -0.01 28.20 .26 .93 H36 567.a 11,3 20,1t 
98.40 2.8.n -0.01 .. 0.01 28.75 .25 .33 1140 567.8 70.9 19.9 
98.60 28.96 .. 0.01 .. 0.01 28.95 .25 .32 1141 567.7 70.4 19.3 
98.80 20.78 -0.01 -0.01 28.76 .25 .33 1140 567.7 70.0 lS.8 
;« 99.00 28.76 -0.01 -0.01 28.,(5 .25 ,33 1140 :HI7.6 69.6 18.3 
99.20 30.35 -0.01 .. 0.01 30.33 .23 .30 U5a 567.6 69.1 17,8 
99.40 32.28 .... 0.01 ~O.Ol. 32,21 ,.20 ~27 1166 567.5 68.7 17.2 
99 .• pO 3 't. 61 -0.01 .. 0.01 34. "Q ~17 .24 11.81 567.5 68.3 l(,.7 
99.80 32.11 -0.01 -0,01 32~10 .2.0 t27 U64 567,5 67.8 16.2 !~ 391)00.00 30.91 .0,01 -0,01 30.90 ,22 .'U~ 1156 567.4 ~7.4 15.6 
OO~cO :31.17 _0,01 ... 0,0l. 31.16 .22 • ;~9 1158 567.4 66,9 15.1 
00.40 31.41 .0.01 -0.01 31~40 .21 .29 1159 567,:\ 66.5 14.0 
00.60 31.48 -0.01 0,00 31.47 .21 ,29 1160 567.3 66.1 11 .. 0 
{JO.&O 31.02 -0,01 0.00 3~ .01 .22 .30 1156 567.3 65.6 13.5 
01.QO 29.39 -0.01 0.00 29.38 .24 .32 1145 567.2 65.2 13.0 
(11.20 30.76 _0.01 0,00 30,7'? .22 .30 US5 567.2 64.8 12.4 
01.40 .33.67 .0.01 Q.OO 33.66 .18 .26 1175 567.2 64,3 11.9 
01.60 33.46 -0.01 O.Oll 33.46 ,t8 .26 1174 567.1 63.9 11,4 
Dl.80 31.75 _0,01 O,Oll 31.75 .21 .2!l 1163 567.1 63.5 10.9 
02.00 31.44 -0.01 0,00 .H.44 .21 .2.9 1161 567.1 63.0 10.3 
02.20 33~56 .0.01 0.00 33.56 ,18 ,26. 1175 567.1 62.6 9.6 
02.40 35.78 .0.01 0,00 35.78 .15 ,23 1190 567.1 62.2 9.3 
02.60 37.~5 -0,01 0.00 H.bS .13 .lO 1202 56?n 61.7 8.7 
02.ll0 3~.33 _0.01 0.00 3$.:~2 .16 .23 118a 567.0 61.3 8.2 
03.00 34.58 ... 0.01 0,00 34.!'l8 .l7 ,24 Ile3 567,0 6U.9 7.7 
03,20 34. ',3 -0.01 0.00 34.43 ,17 ,~5 1182 567,0 60,5 7.1 
03.4Q 3/,.59 -0,01 0.00 34,~9 ,17 .45 1183 567.0 60.0 6.6 ;~ 
03.60 35.91 -0,01 0.00 35.91 .l5 .i3 1191 567o;() 59.6 6.1 ~ 
03.80 36.68 -0.01 0.01 38.68 .12 ,20 1209 567.0 59.2 5,5 
04.00 37.57 .0,01 v.Ol 37.'.:>7 .13 .~O 1203 56hO :>s.7 5.0 
04.20 37.05 .. 0.01 0.01 37.06 .l4 ,.n U~OO 567.0 5S.3 4.5 
04.40 3e.68 .0.01 0.01 3S,68 .12 .19 121,0 567.0 57.9 4,0 
04,60 36.94 -0.01 Q.Ol. 36.95 .14 ,2l. 1199 567,0 57.5 3,4 
04.80 34.67 _0.01 0.01 34.87 .. 17 .l4 1186 567.0 5'1.0 2.9 
il 05.00 35.05 _0.01 0.01 35,05 .16 .24 1188 567.0 56.6 2.4 i.I 
:! Q5.20 35.68 -0.01 0.01 35.68 .16 .23 1192 567.0 56.2 1.8 ,. 
·1 05.40 36.71 -0.01 0.01 36.71 .15 .22 n99 567.1 55.7 1.3 ij 05.60 35.06 .0.01 0.01 35.07 .17 .24 1188 561.1 55.3 0.8 :I 
:1 05.80 33.32 _0.01 0.01 33.32 .19 .27 1177 56701 5 Ito 9 0.4 {~ 1 
" G6.uO 33.06 _tl.01 0.01 33.09 .19 .27 l~"S 567.1 54.5 -0,3 :i 




06.40 32.78 -O.Ol 0.01 32,78 ,20 ,27 1!74 56',.2. 5$.6 ... 1.3 
t! 06.60 32.6', .0,Ql Q.02 32,65 .20 .27 1173 567.2 53.1 -1.9 
q 06.S0 32.44 _0.01 O.Ol! 32.4S .20 .28 11n 567.3 !>Z.8 ·2.4 " H 
" 
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Table 3 (cont.) Ii i! j" i 
II r! 1964 76A (Explorer 24) ~1 [j 
_106 P 106 P 106 Pt _106 p 
, I 
MJD log P
e log Ps T 8 -00 
" z n -a 
1f 0 )i s a 1f 1f • ~ : 
'J (OK) (Jan) (deg) (deg) 7:1 t1 39607.20 31.36 -0.01 0.02 31.37 -15.22 -15.29 1165 567.,3 51.9 
-3.5 11; ri 39607.25 31.34 
-0.01 0.02 3le 35 -15.22 -1!>.29 1165 567.3 5le6 .. 3.6 n 07.50 31.46 _0.01 0.02 31,47 
.22 .29 1167 567,4 51,3 .. 4.3 07.75 31.63 _0.01 0.02 31,65 
.21 ,29 1168 567.5 50,7 ... 4.9 08,00 31,69 _0,01 0,02 3\.70 .21 ,29 1169 567,5 50,2 .. 5.6 08.25 32.03 0.00 0,02 32,05 ,21 .28 1172 567,6 49,7 .. 6.2 'r 08,50 32.17 0,00 0,02 32,20 
.21 ,28 1173 567.7 49,2 .. 6.9 08.75 32,,34 0.01 0.03 32.38 ,21 .28 1175 567,8 48,6 
-7.6 09.00 32.57 0.02 0,03 32.62 ,20 .27 1177 567,8 48.1 .. 8.2 09.25 33.10 0.03 0.03 33,16 ,19 ,27 1181 567.9 .1.7.6 
-B,9 09,~O 33.67 0.04 0,03 33.73 
.19 .26 1186 568.0 47,0 -9,6 09.75 34.11 0.04 0,03 34,18 
.18 ,25 1189 56B,l 46.5 -10,2 10,00 34.59 0,05 0.03 34,67 
.17 .24 1193 568.2 46.0 -10,9 10.25 35.53 O,fi6 0,03 35,62 ,16 ,23 1200 568.3 45,4 .. 11.5 10,50 36,78 0,(17 0.03 36.89 
.15 ,22 1208 568,5 44.9 -12.2 \: 10,75 33,98 0.08 0.03 34.09 
.18 .25 1190 568,6 44,4 
-12.9 ", 11.00 30,32 0.09 0.04 30,45 ,24 .30 1166 568,7 43.8 -13.5 
I' 
;1 
11 39611.20 31,20 0.09 0.04 31.33 -15,22 -1!:1.29 1172 566.8 43,4 
-14.1 !l 11,30 32.31 0.10 0.04 32.45 ,21 .27 1180 568.9 43.2 -14.3 11.40 32.25 O.lQ 0.04 32.38 ,21 .27 1180 568.9 43.0 
-14.6 Ii 11.50 33.46 0,10 0.04 3.3.60 .19 .26 1188 569.0 42.8 -14,8 r ~ 11.60 33.14 0.10 0.04 33.29 ,20 ,26 !l86 569,0 42,6 -15.1 11,70 32.23 0,11 0,04 32.38 ,21 .27 1180 569.1 42.4 -15.1t h 11.130 29.91 0.11 0.04 30,06 
.24 .31 1164 569.1 42.1 -15,6 ~ n 11.90 26.64 0.11 0.04 26.19 .29 .36 1140 569,2 41.9 -15,9 if 12.00 29,93 0.12 0.04 30.09 .24 ,.:IV 1165 569,3 41.7 -16,2 ,c 12.10 36.73 0.12 0.04 36.89 .15 • .21 1211 569.3 41.5 -16.4 12,20 34.84 0.12 0.04 35.01 ,18 ,23 1199 569,4 41,3 -16.7 12,30 32.59 0,13 0,04 32.16 .21 .26 1184 569. 4 41,1 .. 16,9 12.40 29.75 0.13 0.04 29.92 .25 ,31 1164 569.5 40.9 -17.2 12.50 31.10 0,13 0.04 31.88 .22 .2M 1178 569.6 40.1 
-17.5 12.60 37.28 0.14 0,04 37.4'6 .15 ,21 1215 569.6 40.4 -17.7 12.10 36,86 0.14 0.04 3',.05 
.15 .21 1213 569,7 40,,( 
-18,0 12.130 34~56 0.14 0.04 34.n; .18 ,24 1198 569.8 4l).O 
-18.3 12.90 34.95 0.15 0.05 35.14 
.Ul .23 1200 569.8 39.8 -18.!) 13,00 37.43 0.15 0.05 37.63 
.15 ,20 1217 569.9 39,6 
-lS.8 13.10 41.43 0.15 0.05 41.63 .10 .16 1241 570.0 39,4 -19,1 13.20 43,41 0.16 0.05 43,62 .08 ,14 1253 570,0 39.2 -19.3 I~ f' 13.30 43.51 0.16 0.05 43.72 .08 .14 1253 570.1 38.9 -19.6 13,40 45.59 0.16 0.05 45,80 
.06 .11 1265 570,2 38.1 -19.8 13 .~O 46.60 0.17 0,05 46,82 .05 .11 1271 570.2 3S.5 -20.1 13.60 47.05 0.17 0.05 47.27 ,05 .10 1273 570.3 3B.3 -20.3 13.'10 35.35 0.17 0.U5 35,58 
.17 .22 1204 570.4 38.1 .20.6 13.80 32,56 D.la U.05 32.18 .21 .26 1186 570.4 37.9 -20.9 13.90 30.58 O.lB 0.05 30.82 .24 
.'9 1173 570.5 37.7 
-21.1 14.00 29.67 O.lB 0.05 29.90 ,25 .30 1166 .570,6 37.5 .21.1t 
'.', 
i 39614,20 28.83 0.19 O.OS 29.07 -15.27 -15.32 1160 570.7 :n,O 
-21.9 I 14,,40 26.96 0.20 0.05 27~22 .30 ,35 1146 570.9 36.6 -22.5 14.60 24.55 0.21 0.05 24,81 .34 .39 1127 57l.! 36.2 -23.0 14.80 22.28 0.21 0,06 22.55 .38 .43 1109 571.2 35.7 _23.5 '~ 15.00 22.25 0.22 0.06, 22.52 .38 .43 1109 571.4 3!i.3 -24.1 ' , 15.20 22,63 0.23 0.06 22.92 ,37 ,42 1113 571.5 34.9 -24.6 15.40 22.U 0.23- 0.06 22.40 
.39 .43 1109 571. '7 34.4 .... 25.l 15.60 21.24 0.24 0,06 21,54 
.40 .45 1102 571..9 34,0 
-25,1 , IS./l0 20.21 0.25 0.06 20.S2 ,43 .47 1093 572.1 33.6 -26.2 'd ., 16.()O 19,85 0.26 0,06 20.17 .43 ,48 1090 572,2 33.1 .,6.7 j 16.20 20.24 0.26 0.06 20.57 .42 .47 1094 572,4 32.7 ... 27.3 
338 
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~ l'able 3 (cont.) i 
! 1964 76A (Explorer 24) 
_106 P 106 P 6 • -106 p log Pe log Ps T z. a. -a. o - 00 MJD s 10 P t a 1T 'IT 0 1T ' (oJ\:) (km) (deg) (deg) 
39616.40 20.72. 0.27 0,06 21.06 .. 15.41 "15.46 1099 572.6 32,3 .. ,7,8 
16,60 20.31 0.28 0.06 20.66 .43 .47 1096 572.8 31.9 -28.3 
lE~;e 80 18.97 0.29 0,07 19.33 .46 .~O 1083 573.Q 31.4 .. 28,9 
17.00 18.88 0.29 0.07 19.23 .46 .!i0 1083 573.2 ) ... 0 -29.4 
17.20 22.30 0.30 0.07 22.67 .38 .42 1116 573.4 30.5 .29,9 
17.40 24.41 0.31 0.07 24.79 .34 .38 1136 573.6 30.1 -30.5 
17.60 20.79 0.31 0.07 21.17 .41 .45 1105 573,8 29.7 .. 31.0 
17.IW 19.14 0.32 0.07 19.53 .4!) .49 1089 574,0 29.2 -31.5 
18.00 18.23 0.33 0.07 18.63 .48 .~1 1060 574.2 28.6 -32.1 
~~ 18.20 17.60 0.34 0.0', 10.01 .49 .~3 1074 574,4- 28.4 -3,.6 18.40 17.02 0.34 0.07 17.44 .51 .54 1069 574.6 27.9 -33. ~ 
18.60 16.51 0.35 0.07 16,94 .52 .!is 1064 574.8 27.5 -33. 'r 
18.80 16.11 0.36 0.07 16.54 .53 .~6 1061 575.1 27.1 -34.2 
19.00 15.79 0.36 o.va 16.23 .54 .56 1058 575.3 2b.6 -34,7 
19.20 15.69 0.37 0.08 16.14 .54 ,57 1058 575.5 26.2 -35.3 
19.40 15.08 0.36 o.oa 15.54 .56 .58 1051 575.7 25.7 -35.8 
19.60 14.67 0.39 0.08 15.D .57 .~9 1047 575.9 25.3 .. 36.3 
19.80 13.99 0.39 0.08 14.46 .59 .61 1040 576.2 24.9 -36.9 
~O.(JO 13.48 0.40 0.08 13.96 .61 .63 1034 576.4 24.4 -37,4 
20.:W 12.99 0.41 0.08 13.47 .62 .64 1028 576,6 24.0 -37.9 
20.40 12.66 0.41 0.08 13,15 .63 .65 1025 576.9 23.5 -38.4 
" 
20,60 12.46 0.42 0.08 12.96 .64 .66 1023 577.1 23.1 -39.0 
20.80 12.39 0.43 0.08 12.90 .64 ,66 1024 577.4 22.6 -39.5 
21.00 12.09 0.43 0.08 1.~.60 .65 .67 1020 577,6 22,2 -40.0 
21.20 11.94 0.44 0.09 12.46 .66 .07 1019 577.9 21.8 ... 40.6 
21.40 11.79 0.45 0.09 12.33 .66 .67 1018 576.1 21.3 -41.1 
21.60 11.67 0.45 0.09 12.£1 .67 .68 1016 578.4 20.9 -41.6 
21.1:10 11.34 0.46 0.09 11.89 .69 .69 1012 576,6 20,4 -42.1 
22.00 11.15 0,'+6 0,09 11.70 .69 "'0 1010 578.9 20.0 -42.7 
22.20 10.79 0.47 O.O'} 11.35 ,70 .71 1007 579.1 19,5 -43.2 
22.40 11.88 0.48 0.09 12.45 .66 .67 1023 579.4 19.1 -43.7 
22.60 12.13 0.48 0,09 12,71 .66 ,66 1026 579.7 18.6 -44.3 
22.80 11.69 '0.49 0.09 12.28 .66 .68 1020 579.9 18.2 -44.8 
23.00 11.67 0.49 0.09 12.,5 ,68 .67 1021 560.2 17.7 -45.3 
23.L() 11.91 0.50 0.09 12.51 .66 .66 1026 580.5 17.3 -45.0 
23.40 12.02 0.50 0.09 12.62 ,66 .65 1029 580.7 16.6 -46.4 
23.60 11.42 0,51 0.10 12.02 .68 .68 1020 58l,O 16.4 ... 46.9 
23.80 11.27 0.52 0.10 11.119 .69 .btl 1018 581.3 15.9 _47.4 
24.00 11.37 0.52 (J.IO 1l.'i9 .69 .68 1020 581.5 15.4 -47.9 
24.20 11.:n 0.53 0.10 11.99 .69 .68 1020 581.8 15.0 -48.4 
24.40 n.23 0.53 Q.I0 11.86 .70 .68 1019 582.1 14.5 -49.0 
24.60 11.07 0.53 0.10 11.70 .71 .69 1010 582.4 14.1 .. 49.~ 
24.80 11.07 0.54 0.10 11.71 .71 .69 101'7 58~.7 13.b .. 50.0 
25.00 11.25 0.54 O.lU 11.90 .10 .b8 1021 582.Q 13.1 -50.5 
25.20 11.84 0.55 0.10 12.49 .67 .66 1030 583.2 12.7 -51.1 
25.40 11.63 0.55 0.10 12.28 ,69 .67 1026 583.5 l2.2 .. 51.b 
25.60 10.30 0.56 0.10 10.96 .74 .72, 1006 563.8 1l.7 -52.1 
25.80 9.45 0.56 0.10 10.12 .78 .75 994 584.1 11.3 "52.6 
26.00 10.15 0.57 0.10 10.83 .75 .72 1006 584.4 10.8 -53.2 1 26.20 10.73 0.57 0,10 11.41 .73 • fO 1016 584.7 10.3 -53.7 1 26.40 10.52 0.58 0.10 1l.20 .74 .ll 1013 585.0 9.9 .. 54.2 I 26.60 10.17 0.58 O.U 10.86 .75 .72 1008 585.3 9.4 -54.8 i 26.80 9.82 0.59 0.11 10,51 .77 ,'(3 1002 585.5 8.9 -55.3 
" 27.00 9.80 0.59 0.11 10.50 .77 .73 1003 585.8 8.4 -55.8 ,~ 27.20 1l.32 0.60 0.11 12.02 .71 .67 1027 586.1 8,0 -56.4 27. 40 13.~3 0.60 0.11 13.94 .64 .60 1054 586.4 7.5 -56.9 ;- 27.6Q 11.25 0 •. 60 0.11 ll.96 .71 .67 1028 586.7 7.0 -51.4 
27.80 11.06 0.61 O.ll 11.77 .72 .68 i025 58'7.n 6,5 .. 57,9 
28.00 11.03 0.61 O,ll 11,75 .72 .67 1026 587~3 6.0 -58.!) 
2S.:W 11.09 0.62 0.11 11.81 .72 .67 1027 587,6 5.5 -59.0 
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Table 3 (cout.) 
~964 76A (Explorer 24) 
MJD _106 P 106 P 106 p _106 P log Pe log P T Z o.'ll" - 0.0 Ii ~ 60 s t a s 'll" 1T • (OK) (1011) (deg) (deg) 
I 39628.40 11.20 0.62 0.11 11.93 -15.71 -15.67 1030 587.9 5.0 -59.5 
-, 2B.60 11.31 0.63 U.11 12.04 .71 .66 10;:U 588 .. 2 4.6 -60.0 
28.BO 11.45 0.63 O.ll 12.19 .71 .66 1033 588.5 4.1 .. 60.6 
, I 29.UO 11.64 0.63 O.ll 12.39 .71 .65 1036 588.8 3.b -61.1 r ," 29.20 11.83 0.63 O.ll 12.58 .70 .64 1040 589.1 3.1 -61.6 
29.40 12.20 0.64 0.11 12.95 .68 .62 1047 58'1.4 2.6 .. 62.1 
29.60 11.95 0.64 0.11 12.71 .69 .b3 1045 589.8 2.1 -62.6 
29.80 11.52 0.65 O.ll 12.29 .71 .65 1039 590.1 1.6 -63.1 
~ 30.00 11.30 0.65 0.11 12.07 .72 .65 1036 590.4 1.1 -63.7 30.20 11.23 0.65 0.11 11.99 .72 .65 1036 590.7 0.6 -64.2 30.40 11.16 0.66 0.11 11.93 .72 .65 1036 591.0 0.1 -64.7 30.60 11.09 0.66 0.12 11.87 .73 .66 1036 591.3 359.6 -65.2 30.80 10.99 0.67 0.12 11.77 .73 .66 1035 591.0 359.0 -65.7 
31.00 10.99 0.67 0.12 11.78 .73 .66 1036 591.9 358.5 -66.2 
39631.50 11.11 0.68 0.12 11.91 -15.72 -1!:1.64 1041 592,7 357.2 -67.5 
32.00 11.88 0.68 0.12 12.67 .69 .61 1055 593.4 355.9 -68.8 
32.~0 11.35 0.69 (J.12 12.15 .71 .62 1050 594.2 354.6 -70.1 
33.UO 10.77 0.69 0.12 11.58 .74 .64 1043 595.0 353.2 -71.4 
33.!:>0 11.17 0.70 0.12 11.99 .72 .62 1052 595,7 ;351.8 -72.7 
34.lJO 12.60 0.70 U.12 13.42 .67 .57 1076 596.5 350.4 -74.0 
39634.20 14.58 0.71 0.12 15.40 -15.60 -1!:>.50 1104 596.6 349,8 -7't,5 
34.40 12.90 0.71 0.12 13.73 .66 • !:I 5 1082 597.1 349.2 .75.0 
34.60 11.26 0.71 0.12 12.09 ,71 .61 1059 597.4 348.6 -75,S 
34.80 12.45 0.71 0.12 13.28 .67 ,~7 1079 597 ,t 7 348.0 .. 76.0 
35.00 11.60 0.71 0.12 12.43 .70 .59 1068 59S.0 347.4 -76.5 
35.20 15.18 0.71 0.12 16.01 .59 • ~f8 1115 598 .~I 346.6 .. 77.0 
35.4Q 15.07 0.71 0.12 15.90 .60 .49 1112 59S.ts 346.2 -77.5 
.i} 39635.60 9.07 0.71 0.12 9.90 -15.80 -15.69 1028 598.9 345.6 -78.1 
35.70 19.45 0.71 0.12 20.28 .48 .38 1166 599.0 345.3 ... 78.3 
I 
35.80 26.37 Q.71 0.12 27.20 .35 .25 1235 599.2 345.0 .. 78.6 
35.90 55.37 0.71 O,ll 5tl.20 .03 -14.93 1430 599.3 344.7 -78.8 
36.00 70.44 0.71 0.12 71.27 -14.93 .tl3 1505 599.5 344.3 -7'hl 
36.10 73 .. 34 0.71 0.12 74.17 .91 .tll 1521 599.6 344.0 
-79.3 
36.:W 6&,,38 0.72 0.12 67.21 .95 ,!l6 1491 599.8 343.7 -79.6 
36.30 51.31 0.72 0.12 52.14 -15.06 .97 1415 599.9 343.4 -79.8 
36.40 32.78 O.?? U'I ),2 33.61 .25 -15.16 1295 600.1 343.1 -aO.l 
36.50 32.83 0.72 0.1~ 33.67 .25 .15 1293 600.2 342.7 -80.3 
36.60 26.52 0.72 0~12 27.35 .35 .24 1240 600.4 342.4 .. 80.6 
;!J.:.. 
39636,tlO 17 .56 0~72 o .l2 18.39 -15.53 -15,42 1151 600.7 341.8 .. 81.1 .. 
37.00 13.44 0.72 0,12 14.27 .64 .53 1100 60l.0 341.1 -81.6 
37.20 15.75 0.72 0.12 16.59 .58 .46 1129 601.3 340.4 .. 82.~ 
37.40 15.36 0.72 0.12 16.20 ,59 .47 1124 601.5 339.7 -82.6 
37.60 12.11 0.72 0.12 12.95 .69 .57 10sl 601.8 339.0 -83.1 
37.80 9.77 0.72 0",12 10.61 ,78 .65 1046 602.1 338.3 -83.6 
38.00 8.49 0.72 0.12 9.33 .84 .71 1025 602.4 337.6 -84.1 
38.20 10.87 0.72 0.12 11.11 .74 .61 1(161') 602..7 336 0 9 .. 84.6 
38,40 13.44 0.72 0.11 14.27 .65 .52 110.7 60;>.0 :;l36.1 -8S.1 
38.60 13.86 0,72 0.11 14,69 .64 .51 1110 603.2 335.4 .. 85.6 
38.80 15.04 0.72 0.11 15.87 .60 .47 1128 603.5 334.6 -86.1 
39.00 18.42 0.71 0.11 19.25 .52 .39 1168 603.8 333.8 -86.b 
39.20 20.52 0.71 0.11 21.35 .47 .34 1190 604.1 333,0 
-87.1 
• 39.40 14.97 0.71 0.11 15.80 .60 .47 1129 604,4 H2.2 ~87.6 
39.60 12.06 0.71 0.11 12.88 .70 .!)6 1090 604.6 331.4 _8s.1 
39.!l0 10.47 0.71 0.11 1l.~9 .76 ,61 1064 604,9 330.5 -88.6 
40.00 9.77 0.71 0.11 10.59 .79 .64 1051 605.2 329.7 
-89.1 
40 •• W 7.64 0.71 0.11 8.46 ,89 • 74 1012 605,4 328.8 -89.6 
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Table :1 (cont.) 
1964 7GA (Explorel' 24) 
~' MJD _lOG P lOG l~ 10Gp -10()P log Po log Ps '1' Z CL 1T -a0 0 -0 s t a 1T 1T 0 (OK) (Jall) (deg) (dog) 
39640.40 8.58 0.71 0.11 9.40 -15.85 -15.70 1030 605.7 a;n.9 -90.0 
40.60 8.95 0.70 O.n 9.77 .83 .68 1037 606.n 326.9 -90.5 
40.80 11.94 0.70 0,11 12.76 ,71 .56 1089 606.2 326.0 -91.0 
41.00 19.88 0.70 0,11 20.69 .49 .34 1190 606.5 325,0 -91.5 
41.20 18.99 0.70 0,11 19,80 ,51 .36 1162 606.7 n4.0 .. 92.0 
41.40 1 ',.74 0.70 0.11 12.55 .71 .56 1092 607.0 323.0 .92.Ift 
41.60 9.00 0.10 O.ll 9.81 .83 .66 1044 607.2 3Z1.9 -92.9 
41.60 7.00 0.70 U.11 7,81 .92 • 75 1008 601.5 321.2 .. 93.1 42.00 7.25 0.69 0.11 8.05 .90 • -'4 1015 607,7 320.4 -93.6 
, ....... o.i 42.20 6.22 0.69 0.11 7.02 .97 .tto 991 608.0 318.9 -94,1 
42.40 5.42 0.69 0.11 6.22 -16.03 .86 969 608.2 317.1 .. 94.6 
42.60 5.12 0.69 0.11 5.91 .05 .H8 961 608.5 316.5 .. 95.0 
42.80 5.30 0.68 0.11 6.09 .04 .86 966 608,7 315.2 -95.5 
43.00 5.35 0.68 0,11 6.13 .04 .~6 968 608.9 313.8 -95.9 
43.20 5.22 0.68 0.11 6.00 .05 .H7 965 609.2 312.5 -96.4 
43.40 5.09 0.68 0.10 5.87 .06 ,88 962 609.4 3ll.0 -96.8 
43.60 5.0't 0.67 U.IO 5.82 ,06 .1:18 962 609.6 309.5 -91.3 
43.1:10 5.29 0.67 O .. lU 6.06 .04 .86 971 609.8 308.0 -97.7 
44.UO 5.19 0.67 O.lU 5.96 .04 ,1:16 969 6l0.l 306.4 -98.1 
44.20 5.06 0.67 0,10 5.1:13 .06 .1l7 965 610.3 304.7 -98.5 
44.40 4.30 0.66 0.10 5.06 .12 .93 9/,2 6l0.5 302.9 -99.0 
44.60 3.97 0.66 0.10 4.73 .16 .97 930 610,7 301.0 -99.4 
44.80 3.75 0.66 0.10 4.51 .18 .99 922 610.9 299.1 -99.8 
45.00 3.80 0.65 0.10 4.55 .17 .98 925 611.1 297,1 -100,1 
45.~O 3.78 0.65 0.10 4.53 .18 .98 924 611,3 294,9 .. 100.5 
45.'tO 3.74 0.65 0.10 4.49 .19 .99 922 611.5 292.7 -lOO.9 
45.60 3.93 0.64 0.10 4.67 .n .97 928 611.7 290.3 -101.2 
45.tiO 4.24- 0.64 0.10 4.98 .13 .94 941 611.Q 287.9 .101.6 
46.00 4.55 0.64 0.10 5.28 .11 .91 952 612.1 285.3 -101.9 
46.20 4.71 0.63 0.09 5.44 .09 .90 957 612.3 282.6 -102.2 
46,40 3.95 0.63 0.09 4.67 .17 .97 931 612.5 279.8 -102.5 
46.60 4.06 Q.63 0.09 4.80 .16 .96 935 612.6 276.8 -102.7 
It6.I:!0 5.66 0.62 0.09 6.37 .03 .83 983 612.6 273.7 -103.0 
39647.00 6.96 0.62 0.09 7.67 -15.95 -1;.74 1016 613.0 270.3 -103.2 
47.10 8.43 0.61 0.09, 9.14 .86 .66 1051 613.1 268.7 -103.3 
47.20 12.74 0,61 0.09 i3.lt4 .68 .49 lin 613.2 267.0 -103.4 
47.3Q 9.59 0.61 0.09 10.29 .79 .60 1078 613 .2 265.3 -103.5 
47.40 6,78 0.61 0.09 7.48 .94 • 74 1019 613.3 263.6 -10a.6 
39647.60 6.04 0.60 0.09 6.73 -16.01 -15.80 993 613.5 260.1 -103.7 r 47.80 4.19 0.60 0.09 4.87 .16 .<i5 936 6D.6 256.6 -103.9 
4a.OO 4.65 0.59 0,09 !).33 .11 .90 955 6l3.B 2~2.9 -104.0 
48.20 5.65 0.59 0.09 6.32 .03 .tlZ 987 614.n 449.3 -l04.0 
46.4CJ 5.62 0.58 O.O~ 6.29 .03 .~2 9H7 614.1 245.6 -104.1 
48.60 3.54 0.58 0.08 4.20 .22 -10.01 918 614.2 241.9 -104.1 
48.tlO 2.34 0.57 0.08 3.00 .38 .17 863 614.4 238.2 -104.0 
119.00 2.40 0.57 0.08 3.U5 .38 .17 864 614.5 2.34.6 -104.0 
49.4:!0 2.69 0.56 U.,08 3.33 .34 .13 878 614.7 231.0 -103.9 
49. 4 0 2.83 0.56 0.08 3.46 .32 .11 884 614.8 2.27.5 -103.8 
'+9.60 2.96 0.55 O.Otl 3.59 .30 .09 89.3 614.Q 224.1 -103.7 
49.80 2..87 0.55 0.01:! 3.50 .30 .09 891 615.n 220.8 -103.5 
50.00 2.75 0.54 OoUI:! 3.,n .32 .11 SSb 615.2 217.6 .103.3 
!),). 2 0 2.64 0.54 0.08 3.25 .34 .12 6aO 615.3 214.6 -103.1 
50 •. 40 2.52 0.53 0.08 3.13 .36 .14 814 615.4 211.6 -102.9 .. 
5(1,,60 2.40 0.53 U.08 3.00 .38 .16 867 615.5 208.8 -102.7 
58,.80 2 .. :34 0.52 0,07 2.94 .39 .18 862 615.6 206.1 -10l.4 
$l.lJO 2.35 0.52 0.0-, 2.94 .40 .• 18 862 615.7 203.6 .102.1 
51.,0 2.~O 0.51 0.07 2.~8 .40 .11:1 860 6lS.S 2.01.1 -101.8 
51.40 2.15 0.50 0.0', 2.'12 .43 .'1 852 615.8 198.8 -101.5 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _106 P 106 :p lOG P _10 6 P log P
e 
log P T z n'IT-n 0 0 -0 s t a s 'IT 'IT 0 (OK) 0011) (deg) (deg) 
39651.60 2.02 0.50 0.07 2.!:>9 
-16.45 -16.,4 842 615.9 196.5 -101.2 
, 
51. SCI 1.93 0.49 0.07 2.49 ~48 .,7 835 616.0 194.4 -100.9 52.00 1.86 0.49 0.07 2.42 
.49 .28 8;31 616.1 192.3 -100.6 
." 52.20 1.82 0.48 0.07 2.:n .50 .,9 828 616.2. 190.4 -100.2 52.40 1.81 0.48 0.07 2.35 
.51 .30 827 616.2 188.5 -99,8 52.60 1.79 0,47 0,07 2.32 
.51 .31 825 616.3 l86.8 -99.5 52.80 1.79 0.46 0.06 2.32 
.51 .30 825 616.3 185.1 -99.1 53.00 1.82 0.46 0.06 2.35 
.50 .29 829 616. 4 183.4 -98.7 53.20 1.75 0.45 0.06 2.26 .52 .31 822 616.4 181.9 -98.3 53.40 1.71 0.45 0.06 2.22 
.53 .32 819 616.5 180.4 -97.9 53.60 1.70 0.44 0.06 2.20 .54 •. B SUl 616.5 178.9 -97.5 53.1l0 1.68 0.44 0.06 2.18 
.54 .33 817 616.6 171.5 .97.1 54.00 1.67 0.43 0.06 2.16 .54 .33 816 616.6 176.2 -96.7 5't. 2 0 1.68 0.43 0.06 2.16 .54 .33 817 616.6 174.9 -96.3 54.40 1.67 0.42 0.06 2.15 .54 .33 817 616.6 173.6 -9S.9 54.60 1.68 0.42 0.06 2.16 .55 .33 817 616.7 172 .4 .95.5 54.IiO 1.73 0.41 0.05 .!.19 .54 .33 819 616.7 171.3 --95.0 55.00 1.74 0.40 0.05 2.19 .54 •. B 819 616.7 170.1 -94.t) 5).20 1.79 0.40 0.05 2.'::4 
.53 .31 824 616.7 169.U -94., 55.40 1.96 0.39 O.O~ 2.40 
.49 .",7 836 616.7 168.0 -93.7 ~~.60 2.16 G.39 0,05 2.~9 .46 .24 843 616.7 166.9 -93.3 55,1:10 2.29 0.38 0.05 2. "2 
.44 .:t!2 856 616.7 165.9 
-92.9 !l6.110 2.31 0.37 O.O!:> 2,73 
.44 .~1 857 616.7 164.9 , .. 92 .4 56.20 2.61 0.37 0.05 3,03 
.39 .16 875 616.6 164.0 -92.0 56,40 2.37 0.36 0.05 2.18 .43 .20 861 616,6 163.0 .. 91.5 56.60 2.22 0.35 0,04 2.62 .46 .24 850 616.6 162.1 ... 91.1 56,bO 1.92 0.35 0,04 2.31 .52 .31 830 616.6 1('1.2 .90.6 57.0U 1.94 0.34 0.04 2.33 
.52 .30 831 616,5 160.4 -\)0.2 57.20 1.98 0.33 0.04 2.35 
.51 .29 833 616.5 159.5 -89.7 57.40 2.01 0.32 0.04 2.38 .51 .29 836 616.4 158.7 .. 89.3 57.60 2.04 0.32 0.04 2.40 
.50 .28 83B 616. 4 157.8 .86\.8 57.bO 2.04 0.32 0.04 2.40 
.50 .28 838 616.3 157.0 -88.;3 58.00 2.06 0,30 U.04 2.40 ,50 .28 838 616.3 156.3 -87.9 !:>S.20 2.14 0.30 0.04 2.47 .49 .27 842 616.2 155,5 .. S7.4 58.40 ,2.21 0.29 0.03 2.54 .48 .26 847 616.1 154.7 -86.9 58.60 2.39 0.28 0.03 2.70 .45 .23 857 616.1 154.0 -86,5 58.1:10 2.30 0.28 0.03 2.61 .46 ,24 853 616.0 153.2 -86 •. 0 59.00 2.24 0.21 0.0) 2.54 
.47 .,5 850 615.9 152.5 -85.5 59.;W 2.20 0.26 0.03 2,49 
.48 .26 847 615.8 151,8 .85~1 59.40 2.15 0.25 0.03 2.~3 .5(\ .28 842 615.7 151.1 -84.6 59.60 2.17 0.25 0.03 2.44 .5U .29 841 \~15.7 150.4 .. B4.1 59.80 2.16 0.24 0.03 2.43 .51 .29 840 c~5.6 149.7 ··83.() 60.00 2.17 0.23 0.02 2.43 
.51 • .30 840 61~,'5 149.0 .. 83.2 60.20 2.19 0.22 0.02 2.44 
.51 .29 841 615 .~\ 148,/4 .. 82.7 60.40 2.24 0.22 0.02 2.48 .50 .,9 843 615.2 147,7 -82 .• 2 60.60 2.30 0.21 0.0" 2.53 .49 .28 846 615.1 l47.0 -81.7 60.80 2.36 0.20 0.02 2.:>8 .48 .26 851 615.0 14\'>.4 -81.3 
39661.00 2.47 0.19 0.02 2.68 
-16.46 -16.24 8'58 614.9 14,~.8 -80.8 61.25 2.47 0.18 0.02 2.61 
.47 .2.5 856 614,7 145.0 .80.2. 61.S0 2.43 0.17 O.O.:! 2..61 .48 .l6 853 614.5 144.2 .. 79.6 61.75 2.40 0,16 0.01 2.57 .48 .27 851 614.4 143.4 .. 79.0 62.00 2.39 0.15 0.01 2.55 
.49 .28 849 614.2 142.7 -78.4 62.~5 2.43 0.14 0.01 2.58 
.49 .27 850 614.0 141.9 -77.8 62.50 2.46 0.13 0.01 2.60 .4ij .27 853 613,8 141.2 .. 77.2 62.75 2.48 0.12 0.01 2.61 
.48 .l6 854 613.6 140.5 -76.6 63.00 2.60 0.11 0.01 2.72 
.46 ,25 859 613.4 139.7 
-76.0 1 63.25 2.78 0.10 0.01 2.88 
.44 .23 868 613.2 139.0 .. 75.3 63.50 2.91 0.09 0,00 3,00 
.42 .ll 875 613.0 138.3 -74.7 ~ 63.75 2.85 0.08 0.00 2.92 .42 ,21 872 b12.8 137.6 -74.1 ~ 
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I 1964 7M (Explorer 24) 
!! 
i 6 . 106 P , MJD -10 P 
s 
r.. fi 39671.50 4.89 -0.33 t 77.75 4.81 _0.33 !A 
,~ 78.VO 4.75 _0.32 j., H 78.25 5.22 _0.32 n 
H 78.50 5.30 _0.32 
11. 78.75 4.79 _0.32 rl 
ii 79.00 4.69 -0.32 g 79.25 4.57 -0.32 {f 79,50 4.52 -0.31 I: 
'" 79.75 4.47 -0.31 .-
t I:' 
" 80.00 4 .• 37 _0.30 
. 80.2.5 4.39 .. 0.29 , 
I' 80.50 4.39 -0.29 d 
'. 80.75 4.39 _0.28 :; 
i: 81.00 4.32 _0.27 
• 11 81.25 4.30 _0.26 
, 81.50 4.31 .0.24 
" H 81.75 4.30 _0.23 1; 
,. 82.00 5.03 _0.21 :! 
82.25 5.73 -0.19 
82 •. !lO 5.86 _0.16 
82.75 6.38 .. 0.10 
, 83.00 6.62 _0.06 t; 83.25 6.20 _0.02 
83.50 6.01 0,00 
83,75 5.99 0.00 
84.00 6.09 0.00 
39664.20 5.97 0.00 
84.40 5.98 0,00 
84.60 6.26 0.00 
84.80 6.61 0,00 
85.00 7.13 0.00 
85.20 7.37 0.00 
85.40 7.57 0.00 
85.60 7.78 0.00 
85.80 8.06 0,00 
86.00 7.94 0.00 
86,.20 8.01 0.00 
86,40 8.07 0.00 
86,60 8.10 0.00 
86.80 8.24 0.\;'0 
87.UO 8.92 0.00 
87.20 9.86 0.00 
87.40 9.38 0,00 
87.60 8.00 0,00 
87.80 8.13 0.00 
88.00 8.1)3 0.00 
88.20 9,13 0,00 
88,40 ~.32 0.00 
88.60 9.46 0,00 
88,80 9.65 0.00 
89.00 9.92 0,00 
89,20 10.49 0.,00 
89.40 11.B6 0.00 
89.60 11.93 0,00 
89,80 11.86 0.00 
90.00 12.00 0,00 
90.20 12.01 0.00 
90.40 11.98 0,00 
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Table 3 (cont.) 
6 . 6 . log P
e log Ps T z °rr-oO 10 Pt -10 Pa 1T 
(OK) (k11\) (deg) 
-0.06 4.51 -16.18 -16.08 939 594.1 103-9 
_0.06 4.43 .18 ,09 938 593.7 103.3 
_0.06 4.36 .18 .09 938 593.3 102.S 
_0.06 4.84 ,13 
.0" 954 592.9 102.2 
_0.06 4.92 .12 .04 956 592.5 101.6 
_0.06 4.41 .17 .09 938 592.1 1 ° 1.1 
_0.06 4.31 .18 .10 934 591.8 100.5 
.. 0.06 4.19 .19 .12 930 591.4 99.9 
.. 0.07 4.14 .20 .13 928 591.0 99.4 
_0.01 4.10 .20 .13 926 590.6 98.8 
-0.07 4.01 .21 .14 923 590.3 98.3 
_0.07 4.03 .21 .14 923 589.9 97.7 
-0.01 4.03 .21 .14 923 589.5 97.1 
.. 0.07 4.04 .21 .14 923 589.2 96.6 
_0.07 3.98 .21 .15 922 588.8 96.0 
.0.07 3.97 .21 .15 921 588.5 95.5 
.0.07 4.00 .20 .15 922 588.1 94.9 
.0.01 4.01 ,20 .l!) 923 581.8 94.3 
_0.07 4.15 .12 .01 947 587. 4 93.8 
_0,07 5.47 .05 .01 910 581,1 93.2 
_0.07 5.62 .04 -15.99 975 586,6 92.7 
.0.07 6.21 .15.99 ,95 991 586,5 92.1 
.. 0,07 6.48 .97 .93 998 586.1 91.6 
_0.07 6.10 .99 ,96 986 585.8 91.0 
_0,07 5.94 .. 16.01 .97 983 585.5 90.5 
_0.01 5.92 .01 .98 982 585.2 89.9 
.0.07 6.01 .00 .97 984 584.9 tl9.3 
.. 0.07 5.90 -16.01 -15.98 981 584.6 88.9 
_0,07 5.91 .01 .~8 981 584.4 8e.S 
.. 0.07 6.18 .. 15.99 .96 987 584.2 88.0 
-0,01 6.54 .97 .94 995 583.9 87.6 
-0.01 7,05 ,93 .90 1009 583.7 81.1 
_0,07 7.30 .91 .88 1016 583.5 86.7 
.. 0,08 7.49 ,89 .87 1020 583.3 86.2 
.O,OH 7,71 .88 ,tl6 1025 583.1 85.6 
_0,08 7.98 .8b .115 1031 582,9 85." 
.0,Otl 7.86 .87 ,tl5 1028 582~7 84.9 
.. 0,08 °'.93 ,87 ,tiS 1029 582.5 84.5 
.. 0.08 7.99 ,86 .85 1030 582.3 84.0 
.0.08 8.02 .86 .H5 1031 582.1 83.6 
_0.08 8.17 .85 ,tl3 1036 581.9 83.1 
-0,08 8.85 .81 .80 1051 581. 7 82.7 
-0.08 9.19 .76 .75 1068 581.5 82.3 
_0.08 9.30 .79 .78 1058 581,3 81.8 
_1).08 7.93 ,86 .85 1031 51:11.2 81.4 
.0,08 8.05 
.85 .1:14 1033 5Bl.O 80.9 
.0,08 8.55 .82 .82 )043 580.8 80.5 
.0,08 9.05 .80 ,79 1053 580.6 80.0 
.0,08 9,24 ,79 .78 1057 580.5 79.6 
.0,08 9,40 
.7B ,78 1060 580.3 19., 
.0 .• 08 9.58 .77 .77 1063 580.1 7a.7 
_0,08 9.84 .75 .75 1069 5BO.O 7B.3 
_0,08 10.41 .73 .73 1079 519.6 77.8 
.o,oi 11.78 .67 .67 1102 579.7 77.4 
_0.07 11.85 .61 .67 1104 519.5 76.9 
.0.07 11.19 .67 .67 1103 519. 4 76.5 
.Q.07 11.92 .66 .67 1105 579.2 76.0 
_0,07 11.93 
.66 ,67 1105 579.1 75.6 
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.. 0.01 11,18 
.. 0,07 10.90 
-0.07 11.42 
.. 0.07 ll.85 
.0.07 12.34 
-0.07 12.36 
.. 0.07' 12.36 
-0,07 12.55 









•. 0.01 15.10 
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" Table 3 (cont.) '[ 
, " 
" 11 il 
1i 1964. 76A (Explorer 24) II 
.j l1 
~ MJD _106 P 106 P 106 P _106 P log P log Ps T z a -u & - 6 ~. s t a e TT TT 0 TT 0 (OK) (km) (cleg-) (dcg} 
! II 
it 39702.50 17.32 0.04 .0.03 17.33 -15.45 -15.49 1188 572,6 47.1 24.9' II 02.75 16.85 0.05 .0.03 16.88 .46 .:;0 1183 572,5 46.5 25.5 
. ~ 1 03.00 16.38 0.06 .0.03 16.41 .47 .52 1176 572.5 45,9 26.2 
" iii 03.25 15.98 0.07 .0,02 16.03 .48 .53 1171 572.4 45.2 26.9 
1\ ' f 03.5U 15.75 0.08 .0,02 15.81 .49 .53 1168 572.4 44.6 27.5 
i 03.75 15.95 0.09 .0.02 16~O2 .48 .~3 1171) 572. ~ 43,9 28.2 
!! 04.00 15.58 0.10 .0,02 15.66 .49 ,~4 1165 572.3 43.3 28.8 
, ~ 04.25 15.18 0,11 .0.02 15.27 .50 ,!:I5 11/.10 572.2 42.7 29.~ 
I 'I 04.50 14.57 0.12 .0,02 14.68 .52 .!:i7 U51 572,2 42,0 30,1 r ~ I ~ 04.75 14.01 0.13 .0.02 14,13 .54 .!l9 1143 512,2 41.3 30.8 
W 05.00 13.71 0.14 .0.01 13.84 .55 .bO 1138 572.2 40.7 31.4 I; i! 05.25 13.55 0.15 .0.01 13.69 .55 .60 1136 572.1 40.0 32.1 
, ~ 05.50 13.41 0.16 .0.01 131156 ,56 .61 1133 572 .1 39.3 32.8 
~! 05.75 13.47 0.18 .0,01 13.64 .56 .60 1134 572,1 38.7 33,4 
06.00 13.73 0.18 .0.01 13.91 .55 .60 1138 572 .1 3tl.0 34.1 
! II 06.25 13.80 0.19 .0.01 13.99 ,55 .59 1139 572.1 37.3 34.7 
i 06.50 13.98 0.20 .0.01 14.18 .54 .59 1141 572 .1 36,.6 35.4 ~ 06.75 13.86 0.21 -0.01 14.07 .55 .!)9 1139 57.2.1 35.9 36.0 
u 07.00 14.17 0.22 0.00 14.39 ,54 .!)!l 1143 572,1 35,2 36.7 ~ (J7,25 1 1 •• 39 0.24 0.00 14.63 .53 .~8 1146 572.2 34.5 37.3 
" 07.50 14.35 0.25 0.00 14.60 .53 .~8 1145 572 .2 33,8 38,0 , I 
r ~ 07,75 13,61 0,26 0.00 13.87 .56 ,60 1134 572.2 33.0 38.6 
I 08.00 12,63 0.27 0,00 12.90 ,59 .64 1119 572.2 32.3 39.3 
t~ 08.25 12.41 0,28 0,00 12.70 .60 .64 1115 51'2.3 31.5 39.9 
':/ 08.50 12,41 0,29 0,00 12.71 ,60 .64 1115 Sn.3 30.8 40,6 




~ 39770,60 11,89 .0.18 .0.05 11.66 .15.70 ·15,58 1028 599.8 109,5 -28.0 
70.!lO 11,55 _0.15 .0,05 11,35 ,71 ,59 1024 599.9 109.1 -2!:l,4 
71.00 10,92 _0.13 .0,05 10,74 .74 .61 1015 600. n 108.6 -28,9 
7l.20 11.07 -0.11 _0.05 10.92 .74 .61 1016 600.2 108.1 -2<.1.3 
71.40 12~17 .0,08 _0.05 12,04 ,70 .!)7 1031 600.3 107.7 -2.9,7 
7l.60 12,85 .0,06 _0.05 12.75 .67 .~4 1042 600,4 107.2 -30.1 
71,80 12.46 .0.03 _0.04 12,39 .67 .~5 1040 600,6 106.7 -30.6 
~; 72,UO 12,08 0,00 .0.04 12.04 ,69 ,56 1036 600.7 106,2 -31.0 
'tl 72,20 12,53 0.00 .0,04 12.48 ,67 .54 1041 600.8 10S,8 -31,4 -·f 
72.40 13.08 0,00 .0,04 13.04 .65 .52 1048 601.0 105,3 -31.& ,;;, 
72,60 13.11 0.00 .0,04 13.06 .65 .~2 1048 601.1 104,8 .32,3 ., 
72.80 13.13 0,00 -0,04 13.08 ,65 ,52 1048 601. ;> 104,3 ~32,7 
Ii 73.00 15.18 0.00 _0.04 15.13 .59 ,45 1074 601,4 103.9 -33 ,1 
.~ 73,20 17,15 0.00 _0.04 17.11 ,53 .40 1098 601.5 103.4 -33.5 
" 73.40 16.06 0.00 .0.04 16.01 .56 ,43 1086 60 1,7 102.9 -34.0 if 
" 
73.60 16.08 0.00 -0,04 16.03 .56 ,43 1086 601.8 102.4 -34.4 1 :i 73.80 16,48 0,00 .0.04 16,44 .54 .41 1091 601,9 101.9 -34.8 i i , j 74,00 15.,~5 0.00 .0.U4 15.20 ,58 ,45 1078 602,1 101.4 -35.2 . 
" 
4 
.I 74.20 14.39 0.00 -0,04 14,35 .60 .47 1067 602.2 100.9 -35.6 
J '1 
74.40 14.20 0.00 _0.04 14.16 .61 ,48 1064 602,4 100,4 -30.1 
Ii 74.60 13,89 0,00 .0.04 13,84 .62 .4!! 1060 602.5 99.9 -36.5 
( 74.80 13,38 0,00 .0.04 13.34 ,64 ,50 1056 602,7 .3b.9 " i 99.4 
'I 75.00 14.00 0,00 _0.04: 13,96 .61 .48 1064 602.8 98.9 ·37.3 
It 
75,20 14.15 0,00 .0.04 14.11 ,61 .47 1066 602,Q 98,4 
-37.8 
I 75.40 14.06 0.00 .0,04 14,02 ,61 .47 1066 603,1 97.9 -3·8,2 ., ~ I 75.60 14.14 0,00 .0.04 14.10 .61 ,47 1067 603,2 97,4 -38,6 I 1 
! 75.80 14,15 0,00 .0.04 14,11 .61 .47 1067 603.4 96.9 -39.0 ii 
t 76.00 14,22 0.00 .0.04 14.18 ,61 ,47 1068 603,5 96,4 .39.4 y ~ ! 76.20 14.42 0.00 _0.04 14.38 .60 ,46 l071 603. "7 95.9 -39,9 
.) 
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Table 3 (cont.) 
, 
1964 76A (Explorer 24) 
MJD _J06 :p 106 P 106 P -106 P 109 P log P T 7. 0 11"-°0 611"- tb 
! f 
S t a e s IT 
(OK) (km) {<leg} (dog-) i 39776.40 14.27 0.00 -0.04 14.23 -15,60 -15,46 1069 603,8 95,3 -40,3 :~ 76,60 14,02 0,00 _0,04 13,98 ,61 ,47 1066 604,0 94,8 -40,7 76.80 13,83 0,00 .. 0,04 13,79 ,62 ,47 1064 604.1 9,4,3 
-41.1 
Il 77,00 13,50 0,00 .. 0,04 13,46 
.63 ,48 1060 604,2 93,7 
-41.5 ~ 77.l0 13.19 0,00 .. 0,04 13,15 ,64 
.49 1056 604.4 93.2 -42,'0 
1 
77,40 13,53 0,00 .. 0,04 13.49 ' ,63 .48 1061 604.5 9Z,7 -42,:4 77,60 13,75 0,00 -0,04 13,71 ,62 ,47 1064 604,7 92,1 -42,8 17,80 12,48 0,00 -0,04 12,44 ,66 ,!>1 1049 604,8 91.6 -43,2 78,00 12,.83 0.00 -0,04 12.79 
.65 ,~O 1054 605,0 91.0 -43.6 
! 
78.20 12.85 0,00 -0,04 12.81 .64 ,~O 1055 605.1 90,5 -44,1 78,40 12,38 0,00 _0,04 12,34 ,66 ,!l1 1048 605,3 89,9 -44,5 
~~i 78,60 13,65 (l,00 _0,04 13 .62 
.62 ,1;7 1063 605.4 89.3 -44.9 78.80 13.65 0.00 _0,04 13,61 
.62 .47 1063 605.6 B8.8 -45.3 19,00 14,19 0.00 -0,04 14.15 ,61 ,45 1070 605.7 88.2 -45.7 79,20 15.06 0,00 _0,04 15,02 
.58 .42 1081 605.9 87.6 -46,2 79,40 15.31 0.00 _0,03 15,28 ~S7 ,41 1084 606,0 87.0 -46,6 19,60 13.98 0,00 -0,03 13.95 
.61 .45 1068 606.2 86.4 
-47.0 
79.80 12.96 0.00 _0,03 12,92 
.65 .48 1055 606.3 8~,tl 
-47.4 
80.00 1:3.68 0.00 ~0.03 13.64 
.62 .46 1064 606.5 85.2 -47.8 
80,,0 14.44 0,00 _0.03 14.40 
.60 .44 1074 606.6 84.6 -48., 
80.40 14.83 0,00 _0.03 14.80 ,59 .42 1079 606.7 84,0 
-48.7 
80.60 17.33 0.00 .0.03 17.30 
.52 ,36 1107 606.9 83.3 
-49.1 
80.80 16,94 0.00 .0,03 16.91 
.53 .36 1103 607.0 82.7 -"9,~ 81.00 16.29 0.00 .. 0,03 16.26 .55 .38 1096 607.2 82.0 .49.9 81,20 16.25 0.00 _0.03 16,22 
.55 .38 1096 607.3 81.4 
-50.3 
810 4 0 15.81 0.00 -0,03 15.78 
.56 ,39 1091 607.5 SU.7 
-50.7 
81,60 14.21 0.00 
-0.03 14.10 
.61 ,44 1073 607.6 aO.l 
- 51.1 
81,80 13.85 0.00 -0.03 13.82 
.62 .45 1068 607.8 79.4 
-Sl.b 
82,00 14.16 0.00 _0.03 14~13 
.61 ,44 107l 607.9 78.7 
-52.0 
82,20 14.45 0.00 -0,03 14.42 
.60 .43 1075 608.1 71:1.0 
-52.4 
8Z.40 14.18 0.00 -0.03 14.15 
.61 .44 1072 608.2 77.3 
-52.8 
82.60 14.05 0.00 ~O,02 14.03 
.62 .44 1071 608.4 76.5 .53.l 
82.80 13.61 0.00 -0.02 13.79 
.62 .45 1067 608.5 75,8 ·53.6 
83.00 13.81 0,00 -0.02 13.79 
.62 
.45 1067 608.6 7?0 ·54.0 
83.20 15.58 0.00 -0.02 15.56 
.57 .39 1088 60H,8 74.3 .. 54.'. 
83,40 lS~95 0.00 _0.02 15.93 
.56 .38 1092 608.Q 1.3.5 .,54.8 83,60 15.65 0.00 .0.02 15.63 ,57 
.';9 1089 609.1 72.7 -:i5,..! 
i 83.80 J5.06 0.00 -0.02 15.04 ,59 
.41 1083 609.2 71,9 
-5S.6 
" 84,00 14.96 0.00 -0.02 14.94 
.59 .41 1082 609.4 71.1 -5c,.0 
84.20 15.ol 0.00 -0.02 15.00 
.59 .41 108.3 609,5 10.2 
-56.4 , 
84.40 14,90 0.00 .0.02 14.b8 
.59 .41 1081 609.7 69.4 ·56.8 
84.60 14,53 0.00 -0.02 14.52 ,60 
.42 1077 609.8 68.5 
-57.l 
84,80 14.47 0.00 ~O.Ul 14.46 
.61 .42 1077 609.9 67.6 
-57.6 
85,00 14.45 0.00 -0.01 14.43 
.61 • '.2 1071 610.1 66.6 
-58.0 39785.25 15.27 0.00 .0.01 15.26 
-15,58 -15.40 1086 610.3 65.4 
-5a.5 
'I 85.50 17.22 0.00 -0,01 17.20 
.53 .35 1107 610.', 64.2 
-59.0 
d 85,75 17.38 0.00 .0,01 l7 .37 
.53 .34 1110 610.6 62.9 
-59.5 
! 
i 86,00 17.55 0.00 -0.01 17.54 
.52 .34 1113 610.8 61.6 
-60.0 
86,25 IS.46 0.00 .0.01 18.45 
.50 .";2 1123 61.1.0 60.2 
-60.4 
86.50 18.38 0.00 .0.01 111.37 
.50 .32 1122 611.2 58.8 
-60.9 
86.75 17.91 0.00 0.00 17.90 
.51 ,33 1U6 611 • .3 57.3 
-bl.4 
87,00 18,02 0,00 0,00 18.02 ,51 • .:53 1117 611.5 55.7 
-61.8 
81,25 18.49 0.00 0.00, 18.49 ,50 ,31 1122 611.7 54.0 
-62.3 
81,50 19.36 0.00 0.00 19.35 
.4a 
.29 1130 611.9 52.3 
-62.7 
87,75 19.51 0,00 0.00 19.51 
.48 .l9 1132 612.0 50.5 
-63.2 
88,00 11,94 0.00 '0.00 17.94 
.52 .33 1116 612.2 48.6 
-b3.6 
88,25 17,26 0.00 0,00 17,,6 
.54 ,34 1109 612.4 46.6 
-64.0 
88.50 17.03 0.00 0.00 17,03 
.55 .35 1106 612.6 44.5 
-64.4 
88,75 16.11 0.00 0.01 16.71 
.55 .36 1103 612.7 4Z.~ 
-64,B 
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I Table 3 (cont.) I -" 1964 76A (Explorer 24) 
ti 
_106 P 106 P 106 P _106 P 0 -0 " ~: MJD log Pe log Ps T z n -0 ,j s t a 1T 1T 0 1T 0 
" 
i' (OK) (k111) (clcg) (dc~) 
• !! i 0.00 0,01 10.78 .. 15,55 -15.30 1104 612.9 39.9 -65.Z ~ 39789.00 16.77 
if 89.25 16.87 0.00 0.01 16.88 ,55 ,35 1105 613.1 37.3 -65.6 
" I ! 89.50 17.04 0.00 0.01 17.05 .55 .35 1106 b13.3 34.7 -65.9 I 89,75 17.16 0.00 0,01 17.17 .55 ,35 1107 613.4 31.8 -66.3 
i 90.00 17.60 0.00 0.01 17.61 .54 .34 1112 
013.6 28.8 -66.6 
39790.20 lS.39 0.00 0.01 18.40 -15.52 -15.32 1120 b13.7 26,2 -66.8 ~ 90.40 21.07 0,00 0,01 21.08 .46 .26 1146 613.Q 23.6 -67.1 
i 90.60 23.,58 0.00 0,01 23.59 Q41 ,21 1168 614.() 20.7 -67.3 
" 90.80 24.03 0.00 0.01 24.04 .40 .20 1173 614.2 17 .8 -67.4 
k ~ 91.00 23.52 0.00 0.02 23.54 .41 .21 1169 614.3 14.7 -67.6 ~ 91.20 22.30 0.00 0.02 22.32 .44 .24 1158 614.4 11.5 -67.7 
H 91.40 26.90 0.00 0.02 26.91 ,35 .16 1195 614.6 8.2 -67.9 . 
IT 
~ 91.60 29.57 0.00 0.02 29.59 .31 .12 1216 614.7 4,8 -68.0 
R 91.80 27.45 0.00 0.02 27.47 .35 .15 1200 614.8 1.2 -68.0 
" 92.00 26.89 0.00 0.02 26.91 ,36 .16 1196 615.() 357.6 -68.1 
§ , 92.20 26,85 0.00 0.02 26.87 .36 .16 1195 615.1 353.9 -68.1 
;1 92.40 26.86 0.00 0.02 26.89 .36 .16 1195 615.2 350,2 -6'13.1 
92.60 26.45 0.00 0.02 26.48 .37 .17 1192 615.4 346,4 -68.0 
92.80 27.13 0.00 0.03 27.16 .35 .16 1198 615.5 342.6 -67.9 
1 93.00 25.30 0.00 0.03 25.32 .39 .19 11R3 615.A 338.8 -67.8 
,~ [, 93.20 22.23 0.00 0.03 '22.26 .45 .25. 1156 615.8 335.1 -67.7 
1 93.40 21.21 0,00 0.03 21.24 .47 .27 1148 615.9 331.4 -67.5 
, ~ 93.60 18.30 0.00 0.03 18.33 .53 .:'3 1120 616.() 327.8 -67.3 
,I. 93.80 18.37 0.00 0.03 18.40 .54 .33 IllS 616.1 324.4 -67.1 
i 94.00 17.91 0.00 0.03 17.94 .55 .34 1113 616.2 321.0 -66.9 t·· 94.20 17.49 0.00 0.03 17.52 .56 .35 110S 616. 4 317.7 -66.6 
'" 94 ~ 'to 17.43 0.00 0.03 17.47 .57 .35 1107 616.5 314.6 -66.!3 -
94.60 17.63 0,00 0.03 1".67 .56 .35 1109 616.6 311.6 -66.0 
~ 94.tlO 17.80 0.00 0.04 17.!l4 .56 .34 1112 616.7 308.7 -65.7 95.UO 17.36 0.00 0.04 17.40 .57 .35 1108 616.8 306.0 -65.3 
95.20 17.71 0.00 0.04 17.75 .57 .34 1109 617.() 303.4 -64.9 -. 
95.40 17.73 0.00 0.04 17.77 .57 .34 1108 617.1 300.9 .64.6 
95.60 17.95 0.00 0.04 17.99 .57 .34 1110 617 .2 298.5 -64.2 
95,80 18.17 0.00 0.04 18.21 .56 .:n 1111 617 .3 296.2 -63.8 
96.00 16~86 0.00 0.04 16.91 .60 .37 1099 611.4 294.1 -63.3 
96.20 16.82 0.00 0.04 16.87 .60 .37 1099 617.5 292 .0 -62.9 
96.40 17.00 0.00 0.04 17.05 .59 .36 1101 617.6 29U.l .62.5 
96.60 17.09 0.00 0.04 17.13 .59 .36 1101 617.7 28ti.2 .62.(; 
96.80 17.03 D.OO 0.05 1 'r .08 .60 .36 1100 617.8 286.4 -61~5 
97.00 17.73 0.00 0.05 17.77 .58 .35 1108 617.'1 284.7 -61.1 
97.20 17.35 0.00 0.05 17.40 .59 .36 1105 61S.() 283.1 -60.6 ~ 97.40 15.21 0.00 0.05 15.26 .65 .42 1081 61S.1 281.5 -60.1 
97.60 11.57 0.00 0.05 11.62 .77 .54 1037 61S.2 280.0 .. 59.6 
97.80 21.06 0.00 0.05 21.11 .50 .28 1140 6J.a.3 278.6 -59.1 I 98.00 18.72 0.01 O.O!> 18.79 .55 .33 1120 01S.4 277.2 -58.6 98.20 15.62 0.04 0.05 15.71 .63 ,41 1088 618.5 275.9 -58.1 
98.40 12.97 0.07 0.05 13.09 .72 .49 1056 618.'5 274.6 -57.6 1 
98.60 10.38 0.10 0.05 10.53 .82 .58 1020 618.6 273.3 -57.1 ~ 1 98.IW 10.76 0.13 0.05 10.95 .81 .57 1025 618.7 272.1 -56.6 j 39846.25 12.23 .0.26 _0.01 11.96 -15,82 -1!).64 1048 609.'1 142.8 72.3 46~50 11.70 .0.26 _0.0 i, 11.43 .84 .66 1040 609.8 1420 1 73.C 46.75 11.40 _0.27 -0.01 11.13 .84, .67 1037 609.t-. 141.4 73.6 
47.00 11.30 _0.27 .0.01 11.02 .85 .67 1037 609.5 140.6 74.2 • . 1 
47.25 13.14 _0.28 _0.01 12.85 .77 .60 1066 609. 4 139.9 74.8 
47.50 12.44 .0.28 .0.01 12.15 ,SO .62 1056 609.3 139.1 75.5 
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II Table 3 (cont.) II IJ II I! ,196476A (Explorer 24) 
! MJD _106 P 106 P 106 P _106 p log p log p T " '\ s t a e s IT 
\1 
(OK) 
g 39B61.20 17.36 .. 0.33 -0.03 17.00 -15.58 "15.~5 1l't3 Ii 61,40 14.85 .. 0.32 -0,03 14.50 .65 .52 1111 
~ 61.60 14.55 _0.32 -0.03 14.20 .66 .~3 1107 
61.80 15,31 _0.31 .. 0,03 14.96 .64 .50 111"7 
62,00 15.33 _0.30 .. 0.03 15.00 .63 .50 1118
 
'j 62.20 13.46 _0.30 -0,03 13.13 .69 ,56 109
2 
" 
;1 62.40 13.14 -0.29 -0,03 12.81 .70 .57 
1087 
H 62.60 12.87 -0.28 -0.03 12.55 .71 .58 
lO8~ 
fl 62,80 12 •. 73 -0.27 -0.03 12.42 .72 .59 1081 R 
:-t 63,00 12,61 -0.27 .. 0.03 12,31 ,72 
.59 1079 
63.20 12.47 .. 0.26 -0.03 12.18 .73 .bO 1
078 
63,40 12.22 .. 0.25 -0.03 11.94 .73 .01 1074 
63.60 12,30 _0.24 -0.03 12.03 .73 ,60 107
5 
63.80 12.58 ... 0.22 -0.03 12.33 .72 .59 10Sl 
64 .. 00 11.75 -0,21 -0.03 11.51, .75 .62 1068 
64.20 10.76 -0.20 -0.03 10,53 .79 ~66 1051 
64,40 10.66 .0.18 .0.03 10.45 .79 .66 1050 
64,60 10.61 -0.17 -0.03 10.41 .79 .67 1049 
64.80 10,81 .0.15 -0.03 10.63 .78 ,66 1053 
65,00 11.37 .0.14 -0.03 11.20 .76 .03 1063 
65.20 12.74 .0.12 -0.03 12,59 ,71 .58 lOBS 
65.40 13.78 _0,10 _0.03 13,64 .b? .55 1100 
65.60 13.71 .0.08 _0.03 13.60 .67 .55 1100 
65,80 12.50 .0.06 .. 0.03 12.41 ,71 .59 1082 
66.00 11.92 .0.03 .0.03 11.66 .73 ,61 1073 
66.20 11.37 0,00 .0.03 11.34 .75 .63 1065 
66.40 12.55 0.00 -0.03 12.52 ,71 .59 1083 
66,60 14.24 0.00 -0,03 14,21 ,66 .53 1107 
66.80 17.22 0.00 -0.03 17 .19 ,58 .46 1143 
67.00 19.68 0.00 .0.03 19.65 .52 ,40 1171 
67.20 20.60 0.00 .0.03 20.57 .50 .38 1180 
67.40 20.76 C.OO _0.03 20.73 .50 .36 1181 
67.60 20.84 0.00 _0.03 20.61 .50 .38 1181 
67.80 18.02 0.00 _0.03 17.99 ,56 .44 1151 
68.00 16.20 0.00 .0.03 16,17 .61 ,49 1129 
68,20 16~06 0.00 -0,03 16.03 ,61 .49 1127 
68.40 15.89 0.00 .0,03 15.86 .62 .50 1124 
68,60 15.10 0.00 .. 0,03 15.07 .64 .52 1113 
66,80 13,89 0.00 -0,03 13.86 ,68 .56 1096 
69.00 15,15 0.00 .0.03 15,12 ,64 .52 n12 
69.20 16.24 0.00 .0.03 16.21 ,61 .49 il26 
69.40 16.28 0.00 -0,03 18.25 ,56 .4 /• 1150 
69.60 15,44 0.00 .0.03 15.42 .64 .52 1115 
69.80 12.89 0.00 -0.03 12.86 .72 .60 1079 
70.00 13.51 0.00 .0,03 13,48 .70 .58 1088 
70,20 14.29 0.00 -0.03 14,26 .67 .55 1099 
70.40 13.69 0,60 _0.03 13.66 ,69 .57 1090 
70.60 12,83 0.00 .0.03 12.1\ 1 .72 .61 107b 
70,80 11.48 0,00 .0,03 11.46 .77 .66 1056 
71.UO 10.84 0,00 _0.03 10.81 .80 ,68 1046 
71.20 12.01 0.00 -0.03 1l.98 .75 .64 1064 
71.40 11,89 0,00 .0.03 11.86 ~ '16 .64 1061 
71.60 10,94 0,00 -0.03 10.91 .80 ,68 1044 
71.80 9.53 0,00 .. 0,03, 9.~0 ,66 .'74 1020 
" 72.00 12.97 0.00 .0.03 12.94 .73 .61 
1076 
r 
1: 12.:W 12,49 0.00 _0.03 12.46 .74 .63 1068 
j' 
I, 72.40 12.58 0.00 .0.03 12.55
 .74 .63 1068 
72.60 12.22 0.00 _0.03 12.19 .76 .64 1062 
l 72.80 10.74 0,00 .0.03
 10,72 ,82 • '70 1038 
r 73.00 10.77 0.00 _0.03 10.74 .82 .70 1037
 
Q j1 350 





























































599. n 296.2 
598.9 295.4 
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Table 3 (cont.) 
1964 76A (Explorer 24) 
MJD _106 P 106 P 106 p _106 P log P
e 
log p T z a -(1 Ii 7T - 60 s t a s 7T OT 0 ("1\:) (km) (deg-) (dcg) 
39887.75 10.99 0.00 -0,01 10,98 -15.86 "15.77 1013 594.5 255.3 40.0 
39950.40 22.43 _0,24 .. 0,04 22.15 .. 15.41 -15.Z3 1038 557.6 3.22.4 -40,5 50,60 22,89 _0,24 
-0.04 22,61 .40 ,22 1039 557,5 321,9 -40,0 
t: 50,BO 22.85 _0,23 
-0,04 22,58 ,41 
.23 1038 557,4 321,4 -39,6 
I 
51,00 22,20 _0,23 .. 0.04 21.93 ,42 ,24 1032 557,3 320.9 -39 .1 51,20 20,52 _0,22 _0,04 20.26 ,46 .28 1017 557,2 320.5 -38.7 51,40 19.,80 _0.22 _0,04 19.;4 .47 ,30 1010 557.1 320.0 
-38" 51,60 21.62 _0.21 _0.04 21.37 .44 ,26 1024 557.0 319.5 -37.8 51,80 30.23 _0,20 _0.04 29.98 .29 .11 1085 556.9 319.0 -37.3 52,00 32.91 _O.ZO _0.04 32.68 ,25 .08 1103 556.9 318.6 -36.9 
-' 
52.20 31.46 _0.19 .. 0.04 31.23 
.Z1 .11 1094 556.8 31e.l .. 36.4 52,40 28.36 -0,19 _0.04 28.13 .32 ,15 1073 556,7 317.6 .. 35,9 52.60 27.26 -0,18 _0,04 27,04 ,34 
.17 1065 556.6 317.1 "';!l.S 52.80 23.33 -0.17 -0.04 23.12 .41 .24 1036 556.5 316.7 -35.0 53,00 21.69 _0,17 _0.04 21.49 .44 .27 1021 556.5 316.2 -34.6 53.20 18.61 -0.16 _0.03 18.42 
.51 , 34 994 556.4 315,7 -34.1 
., f 53.40 17.00 .0.15 -0.03 16,81 
.55 ,38 978 556.3 31S,3 -33.7 53,60 17.06 ~0.15 .0.03 16,88 
.55 ,~8 978 556.(' 314.8 -:n.2 i. 53.80 16.49 .0.14 _0,03 )..6,32 ,51 .40 972 556.2 314.3 -32.8 ! 54.00 15.68 -0.13 -0.03 15.52 .60 ,42 962 556. t 313.9 -32.3 54.20 14.79 -0.12 .0.03 14.63 ,63 .45 952 556.(1 313.4 -31.9 },1 54,40 14.02 .0.12 -0,03 13,87 
.65 .47 944 556.(1 312.9 
-31." 
IJ 
H 54.60 13.59 -0.11 _0,03 13.45 .61 .49 938 555.9 312.5 -31,0 
p 
rt" 
f!: 54.80 14.81 -0,10 -0.03 14,68 
.63 .45 950 555.8 312,0 -30.5 55.00 14.30 -0.09 .0.03 14.18 .65 .47 944 555.8 311,5 -30.1 
ij: 55.20 13.84 _0.08 -0,03 13.73 
.67 .49 938 555.7 311,1 -29.6 
n' 55,40 12.95 _0.07 
-0.03 12.85 ,10 .52 928 555.7 310.6 -29.1 II 55,60 12.44 .0,06 .0.03 12.35 
.71 .53 9L2 555.1'> 310.2 -2S.7 " 55.80 12.21 -0.05 -0.03 12.13 
.72 .54 919 555.6 309.7 -28.2 
i 
I 56.00 12.67 _0.04 
-0.03 12.60 .70 .53 925 555.5 309.2 -27.8 
tj, 56.20 13.66 _0.04 _0.03 13.59 .67 .50 937 555,4 308.8 .. ;n.3 
[' i' 56.40 14.74 _0.03 -0,02 14,69 
.63 .46 949 555.4 30B.3 -26.9 
r 56.60 15.23 _0.02 _0,02 15,18 
.62 .45 953 555.4 307.9 .. 26.4 56.80 15~45 _0.01 _0.02 15.41 
.62 ,44 954 555.3 307.4 -26,0 57.00 15.79 0.00 _0.02 15.77 
.61 ,44 958 555,3 307.0 
-25.5 57,20 16.19 0.00 -0.02 16.17 .60 .43 962 555.2 306.5 
-25.1 57,40 17.23 0.00 _U.02 17.21 .57 ,40 972 555.2 306.0 -24.6 51.60 16.45 0,00 .. 0,02 16.43 
.59 .42 964 555.1 305.6 -24.2 57.80 14.41 0.00 _0.02 14.38 ,65 ,48 944 555.1 305.1 -23.7 58,00 14.84 0.00 -0,02 14.82 .64 ,47 948 555,n 304.7 
-23.2 58.20 14.63 0,00 _0.02 14.61 
.65 ,48 944 555,(1 304.2 
-22.8 58.40 14.45 0.00 -0,02 14.43 
.65 .48 942 555.h 303.8 -22.3 58.60 15.24 0.00 _0.02 15.22 
.63 .46 949 554.9 303.3 
-21.9 58,80 16.56 0.00 .. 0.02 16.54 .60 ,43 961 554,9 302.9 -21.4 
59.UO 17.98 0,00 
-0.02 17.96 
.56 .39 975 554.9 302.4 
-21.C 
59,20 17.87 0.00 -0,02 17.85 .56 .40 974 554.8 302.0 -20.5 59,40 16.52 0.00 _0.02 16.~1 
.60 ,43 962 554.8 301.5 -20.0 
59.60 17.66 0.00 _0,02 11.64 .57 ,41 911 554,7 301,1 _19.6 ~ 
59,80 19,53 0.00 .0.02 19,;1 
.53 .36 987 554.7 300.6 
-19.1 .~ 
60,00 18.74 0.00 .0,02 1 S, 7Z ,54 ,38 980 554.7 300.2 -18.7 I 60.20 16.51 0.00 -0,02 16,50 .60 .44 961 554.' 299.7 -18.2 60.40 16.33 0.00 _0.01 16.32 ,61 .44 958 554.6 299.3 -17.8 60.60 11.19 0,00 _0.01 17.17 .59 .42 965 554.6 29B.8 -17.3 ;,\ 60.80 17.09 0.00 _0,01 17.07 .59 .43 965 554,6 298.4 -16.B :, 61.00 16.36 0.00 _0.01 16.35 
.61 .45 958 554.5 297.9 -16,4 .~ 
61,20 15.86 0.00 .0,01 15.85 
.63 .46 951 554,5 297.5 
-15,9 , 
61.40 15.37 0.00 _0.01 15,36 
.65 .48 945 554." 297 .0 -15.~ ~ 61.60 ; 
15.54 0.00 _0.01 15.52 
.64 ,48 947 554,4 296.6 -15.0 ., 
352 
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.. 0.01 14.01 
_0.01 13.7""7 
_0.01 13.31 






,.0.01 11 ,19 
_0.01 11.06 
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.. 0,01 13,24 
_0,01 12.98 
.. 0,01 13.63 
.. 0,01 13.68 
... 0,01 13.23 
... 0.01 12.46 
-0.01 12.39 
.. 0.01 12.47 
-0.01 13.17 
.. O,Ol 13.84 
.. 0.01 14.24 
.. 0,01 14.42 








































.. 0,02 13,34 
-0.04 13.34 
_0.02 14.97 
.. 0.02 16,52 
-0~02 18.37 
.. 0.02 19.72 
-0.02 19.99 
_0.02 20,71 
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Table 3 (cont.) 
· I 
!, 
· Ii 1964 76A (Explorer 24) ~ 
" ~ MJD _106 P 106 P 106 p _ 106 p log P log Ps T z aiT-oO & IT - &0 f· ! s t a e IT 
l ~ (OK) (km) (clcg) (deg) 
I 39985,80 20'.79 0'.0'0 -0,0'2 20,76 -15,52 "15,36 1017 554. 0 235.8 41.3 \ 86.00' 22.0'4 0'.0'0' .. 0',02 22.0'2 ,49 ,33 10'28 554,0 235.1 41,7 86,20' 21.42 0,0'0' _0,02 21,39 .51 .35 1022 554.0 234,_ 42.2 
I !I 86,40' 20',0'9 0'.0'0 _O,O~ 20.06 ,54 ,37 1011 553.9 233,7 _2.7 86,60 18.94 0'.00' _0',0'3 18,92 .57 .40' 10'01 553.Q 233.0' 43,1 
II 86,80' 18.25 0'.00 _0'.0'3 18.2.2 .58 ,42 995 553.Q 232,3 43.6 
\t 87,0'0' 18.18 0,0'0' _0'.0'3 18,15 ,58 .42 996 553.8 231.5 44.0 
~ ~ 87.20' 18.72 0'.0'0' _0,0'3 18.69 .57 .40' 10'02 553.8 230'.8 44,5 87,40 21.33 0.0'0' _0'.03 21.30' .51 .35 10'25 553.7 230'.0' 45.0 
· ~ 87.60' 22,..!r3 0'.0'0 .. 0.03 22.60 ,48 .32 10'35 553.7 229.2 45.4 
--! q 87.80' ;W.22 0,00' _0.0'3 20.19 .53 .37 10'16 553.6 228.5 45,9 ~ 88,00 18.85 0.00' .. 0',03 18.83 .56 .40 100'4 553.11 227 ,6 46.3 ~ 88.20' 19.28 0',00 _0',0'3 19.25 .55 ,39 10'09 553,5 226,8 46.8 
'I 88.40 21.12 0,0'0' .. 0,0'3 21.09 .50 ,35 10'26 553,4 226.0 47.2 'i ;; 88.60' 20,58 0'.0'0 _0,03 20.55 ,52 ,36 10'21 553.4 225.1 47.7 R 
! I 88.8,0 19.22' 0',00' .. 0,03 19,19 ,55 .39 1008 553.3 224.2 48.1 
,I 89,00 17.64 0,0'0' _0,03 17.61 .59 ,43 994 553,2 223.3 48.0 
t! 89,20' 17.36 0.0'0' .. 0'.0'3 17.34 ,59 ,44 993 553.2 222.4 49.0 , 
89,40 17,85 0.00' .. 0'.03 17,h2 ,58 .43 997 553,1 221.5 49.5 
89.M] 17.71 0.00 _0,03 17,68 .59 .43 995 553.0 ,,20.5 49.9 
89,80 17.58 .0.01 _0.03 17,54 .59 ,43 995 552.<1 219.5 50,3 
" 90.00' 17.43 .0.04 .. 0,03 17.36 ,59 ,44 993 552.8 21 8 ,5 50'.8 ~ 90,20' 17.69 .0.07 .. U,U3 17 ,59 .59 ,43 996 552.8 217.4 51.2 
i ~ 90'.40 17.51 .. 0'.10 _0.03 17.38 .59 ,44 994 552.7 216. 4 51.6 
R 90,60 17,01 .0.12 _0,03 16.86 .60 .45 989 552." 215.2 52.1 
;1 90,80 16.67 .. 0.15 .0,03 16.49 .61 .46 985 552.5 214.1 52,5 i 91.00' 17.25 .. 0.16 _0.03 17.0'6 ,60' .45 991 552.4 212.9 52.9 
91.20 18.22 .0.IB .0,03 18.01 .57 .42 1000 552,2 211.7 53.3 
91,40' 18.93 .• 0.20' _0',03 18,70 .56 .41 1007 552.1 210.4 53.8 
91,60 19 •. 36 .. 0.22 _0.03 19,11 .55 .40 10'11 552.0 209.1 54.2 
91,80 18.82 .. 0.23 .0.03 18.56 .56 .41 1005 551.9 207.7 54.6 
92.00 18.55 .. 0.24 .0.0'3 18.28 ,57 .42 1003 551.8 206.3 55.0 
92,20 18,85 .. 0.25 .0.03 18.~7 .56 ,41 100'7 551.7 204.8 55,4 
92,40 21.04 .0.26 _0.03 20.74 .51 .36 10'26 551,5 203.3 55.8 
ft 92,60 22.85 .. 0.27 _0.03 22.54 .4'7 .33 10'40 551.4 201,6 56.2 
92,60 22;82 .. 0.28 :.0,03 22.51 .47 .33 1041 551.3 200,0 56.5 
93,00 22.52 .0.29 .0,03 22.20 .48 .34 1038 551~? 198.2 56,9 
93.20 22.45 .. 0.30 .0,.03 22.13 ,48 .34 1037 551. 0 196,3 57,3 
93,40' 22.35 .0.30 .. 0,03 22.02 .48 .:H 1036 550.9 194.4 57,6 
93,60 22.81 .0.31 .0.03 22.47 .47 .33 1041 550.A 192.4 58.0 
93,80 24.06 .0.32 _0.03 23.72 ,44 .31 10'51 550,6 190.3 58,3 , 
94.0'0 25,2.7 .0.32 -0,03 24,92 .42 ,29 1062 550,5 188.0 58.6 ~ 
94.20 25.95 .0.32 .0,03 25.59 .41 .28 1067 550.3 185.7 58,9 
94,40 22.96 .. 0'.33 .. 0',03 22.60 ,46 ,33 1044 550,7 183,2 59.2 
94,60 24.59 .. 0.33 .0,03 24,23 ,43 ,30 1056 550,0 180.6 59.5 
94.80 26.52 .0,34 .0.03 26.15 ,39 .27 1072 549,9 177,9 59.8 
95.00' 25.99 .0.34 .0,03 25.62 .40 ,28 1069 549,1 175.0 60.0 
95,20 25.10 .. 0'.34 .0.03 24.73 .42 .30 1062 549,6 172 .0 60,3 
95,40 26.07 .0,35 .. 0,03 25.70 .40' .,8 10'68 549,4 168,9 60'.5 
95.60 27.42 .0.35 .. 0.03 27.03 ,38 .2 tr 1078 549.2 165,6 60',7 
95.80' 28.48 .0.35. .0,03 28.10 ,36 ,24 10'86 549.1 162.2 60,6 
96.00 29,34 .0.36 .0.03 28,95 .35 .23 1093 548.Q 158.7 60.9 
96.20 31.52 .0.36 .. 0.03 31,13 .31 .20 1108 548.7 155.1 61.0 
96,40 33.37 .0.36 _C.O~ 32,98 .29 .18 112.0 548,11 151.4 6.1.1 
96.60 34.17 .0.37 .0,0'3 33.18 .28 .11 1124 548.4 141.6 61.2 ; ~ 
96,.80 31.0'7 .0,37 .0.0'3 30,b8 .32 .21 1105 548.2 143.8 61.2 
, 
97.00· 30.80 .0.31 .0.03 30.40 ,32 .21 1103 548,n 439,9 61.2 
355 
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Table 3 (cont.) 
196476A (Explorer 24) 
_106 P 106 P 6 • _w6 i> log P
e log P T orr - <'>0 
MJD 10. Pt z u -a S a s 11" 1T 0 (OK) (km), (dc~) (dcg-) 
i 
i 
40026.40 36.96 0.10 0.05 37.11 -15.25 -1!).27 1115 527.1 352.2 -12.5 26.60 36.68 0.11 0.05 36.84 .25 .27 1114 527.1 351.7 -n.l r 26.80 36.~2 0.11 0.05 36.69 .26 .28 1113 527.1 351.2 
-13.6 ~ 27.00 36.55 0 .. 12 0.05 36.72 .26 .27 1113 527.0 350.8 
-14.2 
R 27.20 37.01 0.12 0.05 37.19 .25 .27 1116 527.0 350.3 
-14.7 
, 
I 27.40 36.22 0.13 0.05 36.40 .26 .28 1112 526.9 349,8 
-15.3 27.60 33.20 0,13 0.05 33.38 .30 .32 1093 526. IQ 349,3 
-15.9 
i 27.80 31.03 0.13 0.05 31.22 
.33 .35 1079 526.<1 348.8 
-16.4 
I: 28.00 30 •. 95 0.14 0.06 31.15 .33 .35 1079 526.f! 348.3 ... 17.0 
.Ii 
I 28.20 31.23 0.14 0.06 31.43 .32 .35 1081 526.8 347.8 
-17.5 
ill'· : 
.- j 30.'84 0.14 0.06 31.04 
.33 .35 1079 526.8 347.3 
-18.1 
j 28.40 
" 28.60 30,01 0.15 0.06 30.21 
.34 ,36 1073 526.8 3lt6.8 
-18.7 
; i 
. ' 28.80 28.56 0.15 0.06 28.77 .36 .39 1063 526.8 346.3 
-19.2 
, 
29.00 28.90 0.16 0.06 29.11 .36 .38 1066 526.8 345.8 
-19.8 29.20 31.75 0.16 0.06 31.97 .32 .34 10e5 526.8 345.4 .. 20.4 '. ~ 29.40 33.60 0.16 0.06 33.82 ,29 .31 1098 526.8 344.9 
-20.9 29.60 33.53 0.17 0.06 33.76 .29 .31 1098 526.8 344.4 -21.5 29.80 32.98 0.17 O.Ob 33.21 .30 .32 1095 52b.8 343.9 -22.1 30.00 33.33 0,18 0.06 33.57 .29 .32 1097 526.8 343.4 
-22.b 30.20 33,35 0.18 0.06 33.60 .30 .32 1097 526.8 342.9 
-23.2 30.40 33.02 0.19 0.06 33.27 .30 .32 1095 526.8 342.4 
-23.7 30.60 31.82 0.19 0.06 32.07 .32 .34 1088 526.8 341.9 -24.3 30.80 30.74 0.20 0,06 31.00 .33 .35 1081 526.8 341.4 
-24.9 31.00 29.62 0.20 0.06 29.69 .35 .37 1073 52b.Q 340.9 
-25.4 31.20 29.29 0.20 0.06 29.~5 
.35 .37 1071 526.9 340.4 
-26.0 31.40 29.03 0.21 0.06 29.30 .36 ,38 1069 526.9 339.9 
-26.6 31.60 27.89 0.21 0.06 28.16 .38 .40 1061 527.0 339.5 
-27.1 31.80 27.17 0.21 0.06 27.45 .39 .41 1056 527.0 339.0 
-27.7 32.00 26.23 '0.22 0.06 26.!il .40 .42 1050 527.t 338.5 
-2B.2 3.2.20 26.29 0.22 0.06 26.57 ,40 
.42 1051 527.1 338.0 
-21l.8 32.46 26. 1,8 0.23 0.06 26.77 .40 .42 1052 527.2 337.5 
-29.4 32.60 26.22 0.23 0.06 26.51 .41 .43 1050 527.2 331,0 
-29.9 32.80 25.76 0.23 0.06 26.06 .41 .43 1047 527.3 33b.S 
-30.5 33.00 25.55 0.24 0.06 25.86 .42 .43 1046 527.4 33b.0 
-31.1 33.20 26.37 0.24 0.06 26,68 e40 .42 1053 527.4 335.5 
-.31.6 33.40 27~02 0.24 0.06 27.33 .39 .41 1058 527.5 335.0 
-32.2 33.60 27.69 0.25 0.06 28.01 .38 .40 1063 527.6 334.5 
-32.7 33.80 28.00 0.25 0.06 28.31 .38 .39 1065 527 .1 334.0 
-33.3 r 
34.00 27.79 0.25 0,06 28.11 
.38 .40 1064 527.1 333.5 .. 33.9 34.20 26.84 0.26 0.07 27.17 .40 .41 1057 527.8 333 .0 
-34.4 34,40 26.48 0.26 0.07 26,80 .40 .42 1054 5;n.9 332.5 
-35.0 34.60 26.47 0.26 0.07 26.tI() .41 .42 1055 528.0 332.1 
-35.6 34.80 26.50 0.27 0.07 26.84 .40 .42 105; 528.1 331.0 
-36.1 
/ 
35.00 25.92 0.27 0.07 26.26 .41 .43 1051 528.2 331.1 
-36.7 
35.20 24.62 0.27 0.07 24.96 
.4 4 .45 1042 526.4 330.6 
-37.2 
35,40 22.83 0.28 0.07 23.17 .47 .48 1027 528.5 330.1 
-37.8 
35.60 22.06 0.28 0.07 22.41 
.49 .~O 1020 528.6 329.6 
-38.4 
35.80 21.92 0.28 0.07 22 .2.7 .49 .~O 1020 528.1 329.1 
-38.9 
36.00 21.80 0.29 0.07 22.15 
.50 .50 1019 528.Q 328.6 
-39.5 
36.20 21.53 0.29 0.07 21.88 
.50 .51 1017 529.0 32b.l ... 40.1 
36.40 21.29 0.29 0.07 21.65 
.51 .51 1015 529.2 327.6 
-40.6 
36.60 20.87 Oe 2 9 0.07 21.23 ,52 .~2 1011 529.~ 327.1 
-41.2 
•• 
36.80 20.91 0.30 0.07 21.28 
.52 .52 1012 529.'i 326.6 
-41.7 
37.00 25.18 0.30 0.07. 25.55 
.43 .44 1048 529.6 326.1 
-4203 
37,20 24.9 2 0.30 0.07 25.29 
.44 .44 1047 529,8 325,6 
-42.9 
37.40 22.78 0.30 0.07 23.15 
.48 .48 1030 529,9 325.1 
-43.4 .~ 
37.60 21.95 0.31 0.07 22.32 
.50 .~O 1022 530.1 324.5 
-44.0 
37.80 21.66 0.31 0.07 22.03 
.5t .~l 1019 530.3 324.0 -4~.5 
38,00 22.32 0.31 0.07 22.70 
.49 .49 1026 53Q.5 32:3.5 
-45.1 
38.20 21.55 0.31 0,07 21.93 
.51 .50 1020 5;30,6 323,0 
-'15,7 
33(j 
.~~ .~ .. 
.2..,;;". ':0~ :~~...!. ................ --.• "*~'." . .:.-~- .. -
_'4 __ ' _
_
_
 "~'~'''''''-'-~. +.::: 
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.; Table 3 (cont.) 
.\ : 
:i! 
II 1964 76A (Explorer 24) 
1\1 
di MJD _106 P 106 P 106 P _106 P log p log Ps T z a -0 6 -6 II s t a e IT TT 0 IT 0 (OK) (km) (deg) (dcg-) 
.' I, 
'1 11 40038.40 0.31 0.07 21.47 -15.52 ,,15,51 1017 530.8 322.5 -46.2 :1 21.09 
\I'i[ 38.<>0 19.62 0.32 0.07 20.00 .55 .54 1004 531.0 322.0 -46.8 
~1; j i 38.~0 18.15 0.32 0,07 1B.5.3 .59 .!)8 990 531,2 321,5 _47,3 
'f; 39.~0 17,11 0.32 0.07 17,49 ,62 ,61 980 531,4 321.0 -41.9 
,ill 39. 0 16,69 0,32 0.07 17,08 .62 .61 977 531.6 320,5 -48,5 Ii 39.40 16.28 0.32 0,07 16.67 ,64 .62 973 531.8 no.o -49,0 
~ ~ j 39,~0 15.75 0.32 0.01 16,14 .65 .64 967 532,0 319.5 .. 49.6 
,'ii 39.80 15.21 0.33 0.07 15.60 ,67 ,65 962 532.2 318.9 -50,1 
" 
j,! 40,00 14.72 0,33 0.07 15.11 .68 ,67 957 532.4 318.4 -50.7 : i Ii I. 40,20 14.40 0.33 0.06 14.79 ,69 ,67 955 532.6 317.9 -51.3 iii 
"1' 40 ... 0 14,71 0.33 0.06 15.11 ,68 .66 959 532,Q 317.4 -51,8 l(q 40.60 14.61 0.33 0,06 15,01 ,68 .66 959 533.1 316,9 -52,4 ~ i It !1 40,tlO 13.62 0.34 0,06 14.02 ,12 ,69 948 533,3 316.3 -52.9 .1 , 
, I 41.00 13,04 0.34 0,06 13.44 ,14 .11 940 533.<; 315.8 -53.5 
'il di 41.~0 13.11 0.34 0,06 13,52 .74 .71 940 533,8 315.3 -54.1 ii 41.40 12.77 0.34 0.06 13.18 .75 .72 937 534.a 314.8 -54.6 t: 
ii 41.60 12.77 0.34 0.06 13.18 .75 .12 939 534.2 314.2 -55,2 it 
f il 41.tlO 12.58 0.34 0.06 12.99 .76 .72 936 534,5 313.7 -55.7 
" 42.00 12.19 0.34 0.06 12.59 ,77 .14 932 534.7 313.2 -56.3 ' I' ~ ! ! i 42.20 11.45 0,34 0.06 11.B6 ,80 .76 923 535.0 312.7 .. 56.8 
:1.1 .. 42.40 10.97 0.34 0.06 11.38 ,82 .78 917 535.2 312.1 -57.4 
,;1 42,60 10.43 0.34 0.06 10.84 .84 ,!fO 910 535.') 3U .6 -58.0 
I' 42.1l0 10.14 0.34 0.06 10.55 .85 ,81 907 535.7 311.0 -58.5 
1 
III ~ I ! 43.00 10.07 0.34 0.06 10.48 .86 .81 906 536.0 310.5 -59.1 
f 43,~0 9.93 0.34 0.06 10.34 .86 .82 904 536.<' 310.0 -59.6 " I i ~ 43,40 9.81 0.34 0.06 10,28 ~87 .!:i2 904 536.5 309.4 -60.2 
"tj 43.60 9.69 0.34 0,06 10.10 ,87 .1l2 902 536.7 308.9 -60.1 lit '~ 
,\1 43.80 9.52 0.35 0.06 9.93 .88 .83 900 537.0 308.3 .61.3 :~ 44.00 9.19 0.35 0.06 9.60 .90 .84 895 537.2 307.8 -61.9 i 44.20 8.69 0.35 0.06 9,10 .92 .87 887 537.'; 307.2 -62.4 :\ 44.40 8.55 0.35 0.06 8.96 .93 ,tl7 886 537.7 306.7 -63.0 j 
44.60 8.45 0.34 0.06 8.86 .93 .H7 886 538,() 306.1 -63.5 
1 44.80 8.34 0.34 0.06 8.74 .94 .88 885 538.3 305.5 -64.1 45.00 8.09 0.34 0.06 6.50 .95 .89 681 538.5 305.0 -64.6 
45.20 7.93 0.34 0.06 8.33 .96 .89 878 538.8 304.4 .. 65.2 
45.40 7.'88 0.34 0.06 8.28 .96 .89 879 539.1 303.8 -65.7 
45.60 7.95 0.34 0.06 8.35 .95 .89 881 539,3 303.3 -66.3 
45.HO 7.97 0.34 0.06 8.37 ,95 .88 882 539.6 302.7 -66,9 
46.00 7.7Z 0.34 0,06 8,12 ,97 .90 878 539.8 302.1 -67.4 
46.20 7.41 0.34 0.06 7.81 ,99 .91 873 540.1 301.5 -68.0 
46.40 7.36 0.34 0.06 7.76 .99 .91 813 540,4 300.9 -68.5 
46,60 7.20 0.34 0.06 7.60 -16.00 .92 871 540.6 300.4 .. 69.1 
46.80 7.71 0.34 0.06 8.11 -15.97 .89 881 540.9 299.8 .. 69,6 f' 
47.00 8.16 0.34 0,06 8.55 .94 ,86 889 541.2 299.2 -70.2 
47.20 9.38 0.34 0.06 9.77 .88 .80 911 541.4 298.6 -10.7 
j 47.40 11.55 0.34 0.06 11.94 .79 ,71 945 541.7 297.9 -71.3 I I: 47,6Q U.07 0.33 0.05 11.46 .80 .72 939 542.0 297.3 .. 71.1l 47.80 10.47 0,33 0.05 10.86 .83 .74 932 542.2 296.7 -72.4 48.0r, 11.41 0.33 0.05 11.79 .79 .11 945 542.5 296.1 -72.9 '1 
48.20 14.12 0.33 0.05 14.51 .70 .61 980 542.7 295.5 -73,5 j 48.40 11.94 0.33 0,05 12.32 ,77 .68 953 543.0 294.8 -74.0 
48,60 
; 
8.73 0.32 0,05 9,11 .91 .1t2 905 543.3 294.2 -74.6 .1 
48,80 7.71 0.32 0.05 8,09 ,96 .1t7 887 543.5 293.5 
-75.1 
.l 49.00 8.70 0,32 0,05, 9.07 .91 .Ill 906 543.8 292.9 -75.7 49.20 8.24 0.32 0.05 8,61 .93 .1l3 900 544.0 292.2 -76.2 49.40 7.77 0.32 0.05 8.14 .96 .86 892 544.3 291.5 _76.8 49.60 8.27 0.31 0.05 8.64 ,93 .83 900 544.5 290.9 
-17.3 
49.tlO 8.39 0.31 0.05 8.75 .93 .82. 902 544.8 290.2 _77.9 ~ 50.00 7.87 0.31 0.05 8.23 .95 ,85 894 54S.a 289,5 
-78.4 50.20 7.19 0.31 0.05 7.55 .99 ,88 883 545.~ 288.8 
-79.0 
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H 
~. 1964 76A (Explorer 24) ~, 
l' ! MJD _106 P 106 :p 106 i> _106 P log Pe log P T z a -0 6~ - 60 r); s t a s TT 1T 0 
~ . ff' (OK) (km) (deg) (dc~) ~, I 
tr 8.07 -15.96 -1~.1:15 893 545.5 288.1, -79.5 t~ 40050.40. 7.72 0.30 0.0.5 
I! 50.60 8.11 0.30 0.0.5 8.46 .94 .tl3 900 545.8 2~1'.3 -80. .1. 
tit i 
~ 40070.80. 11.27 _0.13 .. 0.0.2 u.l1 -15,85 ;"15.12 942 547.Q 95.8 .. 75.9: :1, , 
71.00. 12.78
1 
-0.14 -0.0.3 12.61 .79 .67 961 547.6 95.1 -75.3. ~ 
., 71.20 14.63, -D.IA -0.0.3 14.'t6 .73 .61 , 984 547.3 94.4. -74.~ 
~, 71.40 17.26: _0.14 -0.03 17.09 .65 .54 110.14 546.Q 93.7 -74.q 
71.60 16.~21 -0.15 _0.03 1.6.15 .67 .56 1004 546.6 93.0.: -13. 4; 
, . 71. tiC 16.06, -0..15 -0.0.3 1,5.88 .68 .5-' 100.0. 546.3 92.4 -72.7i 
\ 
"1 72.0.0. 16. 751 _0..15 -C).O::! 1,6.58 .66 .55 10.07 545. q: 91.7 -72 .1 r~~~ ~ 72.20 17.15, -0..15 -0..0.3 16.97 .65 .55 1010 545.6i 91.0. -11.5 
72.40 17.0.4 _0..16 _0.0.3 16.85 .65 .55 10.09 545.2 90.4 -70.8 
72.60. 14.59 _0.16 .. 0.0.3 I1t.4D .72 .62 981 544.Q 89.7 -70.2 
l 72.80. 14.79 .. 0.16 
_0.03 14.60 .72 .62 981 544.5 89.1 -69.6 
, 73.00. 15.38 _0.16 _0.0.3 15.19 .70 .60 987 544.1 88.5 -68.9 i. 
,1 
40075.20. 22.0.0. _0..19 _0..04 21.78 .. 15.52 -15.46 10.48 539.3 81.9; .62.0 
75.40 23.40 -0..19 _0.04 23.18 .49 .43 1060 538.H 81.3; -61.3 
75.60. 23.14 _0.19 _0.04 22.91 .49 .44 1057 538.4 80.7; -60.7 
75.80. 20.30 _0.20. _0.0.4 20..06 .55 .50. 1031 537.8 80.2 -60.1. 
.' 
76.00. 20.68 _0.20. _O.Oft 20..45 .54 ,49 1033 537.3 79.6 -59.4 
76.20 22.60 _0.20. _0.04 22.37 .50 .45 1050 536.1; 79.0 -58.8 
76.40 25.17 _0.20 _0.04 24.93 .45 .41 1071 536.3 76.5 -58.2 
76.60. 23.30. _0.20 _0.04 23.06 .48 .44 1054 535.7 77.9 -57.5 
76.80. 22.22 _0.21 _0.04 21.97 .50 .47 1043 535.2 77.4 .. 56.9 
77.00. 23.0.1 _0..21 _0.04 22.76 .48 .45 1049 534.6 76.8 .. 56.3 
77.20. 23.63 _0.21 _0.04 23.38 .47 .44 1054 534.0 76.3 -55.7 
35R 
I" r-""'r1""""-::-;-:-~""- ..,...-.--~~~=--~-~~,~-",,-?""'I-:~~~ . .-," :--..",..-~~~ ;; .. *.i#t; "'~ .... ' ~~''''''-~- ~r..-,;-,......,.~7""""_"""'"""\<_=--~. ~'~'I"""""'~"""""""'~--'-~'-----:::~jW--_~----T"""'~ 




Table 3 (cont.) 
1968 G6A (Explorer 39) 
.f 
'"' MJD _10
6 P 106 P 106 P _106 P log P log Ps '1' z !lrr -00 
b 
"'\.,1 
s t a e 
IT 
eK) (km) (deg) (dl'~) 
40084.,0 3.17 0.15 -0.02 3.30 -16.22 -16.54 1225 
732.4 ·351.6 8.3 
85.00 2.93 0.16 -0.01 301 0 7 .26 
.~7 1212 733.8 350,7 9.5 
; [ 
349.7 10,6 
.. tl5.50 2.83 0.18 -0.01 3,00 .27 
.S8 1208 735.1 
86.00 2.36 0.20 .0.01 2.55 ,36 
,66 1177 736,4 348.6 11,7 
I 86.!:IO 2,13 0.22 .0.01 2.34 .40 .11 
1159 737.'7 34',.6 12.9 
87,00 1,96 0.24 0.00 2.19 .44 
• f4 1147 739.0 346.6 14,tJ 
87.!:I0 1.S0 0.25 0.00 2.05 .48 .7
8 1134 740.2 345,5 15.2 
88.UO 1.65 0.27 \.l.00 1.92 .52 
.1:11 1120 741.5 344.5 16,3 
I,J 
I ' . 88.50 1.54 0.29 
0.00 1.83 .56 .1:14 1111 742.7 343.4 
17.4 
: ! 89.00 1.52 0.31 0.01 1.83 .56 
,84 1109 743.9 342.4 18.6 
i' 
'I 89.50 1,48 O,:B 0,01 1,81 
,58 .tl5 1106 145,0 341.3 19,7 
fJ.,.. .. ~! 90.00 1.45 0.34 0.01 1,Bl .59 .85 
1104 746.7 340.2 20,9 
I 90.!:I0 1.43 0,36 0,02 1,81 .59 .1:15 
1103 747.3 339.2 22.0 
, 
91.uO 1.47 0.37 0.02 1.87 .58 .t
l3 1110 748,5 338,1 23.1 
91.50 1.50 0.40 0.02 1,92 .57 .82 
1114 749,6 337.0 24,3 
92.00 1.64 0,41 0,02 2,0'7 .54 .78 1
125 750,7 335.9 25,4 
" 
92.50 1,55 0,42 0.03 1.99 .56 ,tlO 111
9 151,8 334.8 2b.6 
" 
~ .~ 93.00 1.19 0.44 0,03 1.66 .66 .89 
1086 752.8 333,7 27,7 
i 
93,50 1,01 0.45 0,03 1,49 ,73 ,95 106
4 753,9 332,6 28,9 
i 94.00 0.96 0,46 0.03 1.46 .74 .96 
10~9 754,9 331,5 30,0 
. \ 
94.50 0,82 (I.4S 0,04 1,:33 .79 .99 1045 
155,9 330.4 31,2 
95.00 0.65 0.49 0.04 1.18 .84 -17.05 102
7 756,9 329,3 32.3 
95.!>0 0.6Q 0.50 0,04 1.14 ,87 ,U6 1020 75
7,9 328 s 1 33,4 
96.UO 0.58 0.51 0.04 1,14 .87 .06 101
9 758.S 327.0 34.6 
., 96.50 0.52 0.52 0.04 1.08 ,90 ,08 1010 
159.8 325.8 35,7 
.; 
t!t 97 ,00 0.46 0.53 
0.05 1.04 .92 .10 1004 160.7 324,7 
36,9 
! 97.!:i0 0.48 0,54 0.05 1.07 .91
 ,08 1007 761,6 323.5 3B.O 
il. 98.00 0.51 0.55 0,05 1,16 .88 ,OS 1019 762
.5 322,3 39,;! 
}1 
I,) 98,!>O 0.65 0,56 0.05 1,26 .85 ,01 1031 7
63,3 32 t.1 40.3 
I 99.00 0.75 0.57 0.05 1,36 .81 -16.97 1043 764
.2 319,9 41.5 
·If ~ ! 99.50 0.90 0.57 0,05 1.52 .76 .92 1063 
765,0 318,6 42.6 
,. 
40100.00 1.16 0.58 0,05 1.79 .68 .tl4 1089 16
5,9 317,4 43,h 
00.50 1.31 0.58 0.06 1,95 ,65 .80 1101 76
6.7 316.1 44.9 
01,00 0.99 0.58 0.06 1,63 .73 .S8 IOn 767.4 
314.8 46.v 
Ul,50 0.93 0.59 0,06 1.58 ,75 ,89 1067 768.2 
313.5 41.2 
02.00 0.88 0.59 0.06 1,53 .75 .90 1064 768.9 
312.2 48.3 
02~50 0.81 0.59 0.06 1,46 ,77 ,91 1058 769.7 
310.8 49.5 
03.00 0.84 0.59 0,06 1.!;)0 .76 .90 1064 770.4 309.4 5
0.6 
03.tiO 0.91 0,59 0.06 1,56 ,74 .87 1070 711.1 
308,0 51.7 
04.00 0.94 0.59 0.06 1,60 ,73 ,1l6 IOn 771.7 306.
6 52.9 
04.50 0.93 0.59 0.06 . 1.58 ,74 .87 1010 772.4 
305,1 54.0 
05.00 0,94 0.59 0.07 1,59 .73 ,ti6 1071 773$0 303.5 
55,1 
05,S() 0.98 0.58 0.07 1.62 .73 ,85 1073 773.6 302.0 56.3 
06.00 1.10 0.58 0.07 1.74 .70 .82 1084 774.2 300.
4 57.4 
06,50 1.16 0.57 0 0 07 4. 80 .68 ,tlO 1088 714.8 29U,7 5A.5 
40107.00 1.78 0.56 0.07 2.41 -16,56 -16,67 1134 175,3 296.9 
59.6 
07.20 2.81 0,56 0.07 3.43 ,39 .51 1197 775.6 296
,2 60.0 
01.40 2.66 0.55 0,07 3,28 ,40 ,52 1193 175,8 295.5 
60.5 
07,60 2,17 0.55 0.07 2,78 .47 .59 1165 776.0 294.8 60.S 
07.tlO 2.01 0.55 0.07 2,62 .50 .62 1154 176.2 294.0 
61.4 
, 08,00 2.03 0,54 0.07 2.64 ,51 ,62 1153 776.4 293,3 61.8 
, 08.20 1.37 0.54 0.07 1,97 ,75 ,64 1103 716.6 292.5 b
l,3 
40108.50 0,95 0,53 0,07 1,55 -16.74 -16.85 1065 176.9 291,3 62.9 
i9; 
09,00 0.96 0.51 0.07 1,54 ,75 ,85 1063 777,3 289,3 64.0 
09.50 0.99 0,50 0.07 1.55 ,75 .85 1062 777.8 287,1 65.1 1 
10.00 1,07 0.48 0,07 1,62 .73 ,83 1068 718,2 284.9 b6,1 
#. 
10.50 1.18 0.46 0.01 1.11 ,71 ,81 1075 778.6 282.5 67,2 
, 
11.00 1.:34 0,45 0.07 1,85 .68 ,77 1086 179.0 219,9 68,3 
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Table 3 (cont.) 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106 P _106 P log P
e 
log P
s l' z nTT-nO & ... ~\O S t a TT 11' 
(OK) (I~lll ) (dcg-) , (df.'~) 
ItO 111. ~,O 1.49 O.ItZ 0.06 1.97 -16,64 "16.'4 1098 719.3 277 .2 69.3 12.00 1.88 0.39 0.06 2.31t .55 .65 1130 119.7 274.3 70.3 I: 12.50 2.0S 0.36: 0.06 2.51 .52 ,61 lllt2 780.0 271.2 11.3 7; 13.00 2.06 0.33! 0.06 2.1t6 .53 .62 108 780.2 261.8 72 •. ~ 13.50 1.99 0.29 0,06 2.31t ,55 • €lit lli:8 780,5 264.1 73.2 14.00 1.66 0.25 0.06 1.91 .63 .72 1099 780.8 260.2 14.1 14.!)0 1.58 0.20 0.06 1.83 .66 .75 1086 181.0 255.9 14.9 15.00 1.53 0.14 0.06 1.73 .69 .78 1075 781.2 251.2 15.1 15.50 1.38 0.06 O.O\) 1~51 .76 .~4 1049 781.3 246.0 16.5 16.00 1.35 0.00 0.06 1.41 .80 .tl8 1036 781.5 240.5 17.2 16.50 1.29 0.00 0.06 1.35 ,82 .1:19 1027 781.6 234.5 17.8 \' 17.00 1.16 0.00 0.05 1.21 .81 .94 1008 181.7 228.2 7S.3 17.!:!O 1.05 0.00 0.05 1.10 .91 .98 992 781.8 221.5 7S.6 18.00 1.27 0.00 0.05 1.32 .83 .90 1020 181.8 214.6 79.1 
\ 
18.50 1.59 0.00 0.05 1.64 .73 .IH 1054 781.8 207.5 79.3 19.00 1.19 0.00 0.05 1.24 .85 .93 1008 781.8 200.5 79.1t I 19.50 1.01 0.00 0.05 1.06 
.92 -1",.00 981 781.8 193.7 79.4 I 
\ 
20.00 0.99 0.00 0,04 1.04 .93 .00 977 781.8 187.1 79," 20.!:!0 1.11 0.00 0.04 1.15 .88 -16.96 993 781.7 180.9 19.2 21.00 1.20 ,0.00 0,04 1.24 .85 .92 1001t 181.6 175,1 18.9 21.50 1.32 0.00 0.04 1.36 .81 .88 1017 181.5 169.8 7B.6 22.00 1.39 0.00 0.04 1.42 .78 .86 1024 781. 4 164.8 7B.il. 22.~0 1.56 0.00 0.03 1,60 ,72 .1i1 1043 781.2 160.3 77.7 23.00 1.39 0.00 0.03 1.42 
.78 .86 1020 781.0 156.1 77.2 23.50 1.00 0.00 0.03 1.04 
.93 -11.00 966 780.8 152.3 76.7 24.00 0.92 0.00 0.03 .94 
.97 .04 948 180.6 148.8 76.1 24.~0 0.99 0.00 0.03 1.02 ,93 .01 960 780.3 145.5 75.5 25.00 1.15 0.00 0.02 1.17 .87 -16.95 982 780.1 142.5 74 .9 25.50 1.22 0.00 O.O;C 1.24 .83 .92 992 779.8 139.6 74.3 26.00 1.22 0.00 0.02 1.24 .83 .92 990 779.5 137.0 73.6 26.~0 1.19 0.00 0.02 1.21 .84 .93 984 779.1 134.5 73 .0 27.00 1.24 0.00 0,02 1.26 ,82 ,91 989 778.8 132,2 72.3 27.50 1.43 0.00 0,01 1.45 .76 .tl5 1012 778,4 130.0 71.6 2S.00 1.60 0.00 0.01 1.61 .70 .80 1029 77s.n 121.9 70.9 28.50 1.62 0.00 0.01 1,63 
.70 .80 1028 777.6 125.8 70.1 29,00 1.63 0.00 0.01 1.64 .70 .80 1026 777.2 123.9 69.1t 29.50 1,66 0.00 0.01 1.67 
.69 .19 1027 776.7 122.1 68.7 30.00 2.02 Q.OO 0.00 2.02 .60 .71 1057 776.3 120.il 67.9 30.!:!0 2.10 0.00 0.00 2.11 .56 .69 1063 775.8 118.6 67.2 
1t0130.80 2.23 0.00 0.00 '2.23 -16.56 -16.67 1069 715.5 117.6 66.7 31.00 2.41 0.00 0,00 2.41 
.53 .64 1081 775.3 117.0 66.4 31.20 2.93 0 .. 00 0.00 2.93 .41t .55 1115 775.1 116.3 66.1 31.40 3.11 0.00 0.00 3.11 .40 ,51 1128 774.9 11.5.7 65.8 31.60 2.79 0.00 0.00 2.78; 
.44 .,6 1110 174.7 115.0 65.5 31.80 1.96 0.00 0.00 1.96 .60 .71 1052 774.5 114.4 65.2 32.00 2.48 0.00 _0,01 2,47 ,51 .62 1086 774.3 113.8 64.9 32.20 3.00 0.00 -0.01 2.99 .42 .54 1116 774.1 113.2 64.6 32.40 2.68 O.oq .. 0.01 2.67 
.46 ,58 1100 113.8 112.6 64.3 1 32.60 2.53 0.00 -+0.01 2.52 
.49 .6J 1089 773.6 112.0 64.0 1 1 40133.00 1.70 0.00 -0.01 1.69 
-16.68 -16.HO 1016 773.2 110.8 63.4 1 33.50 1.49 0.00 -0.01 1.48 .71t ,86 991 772.6 109.4 62.6 34.00 1.59 0.00 -0.01 1.57 ,72 .83 1000 772.n 10a.O 61.8 .~ 34.50 1.68 0.00 -0.02 1.67 ,69 .HO 1008 771.5 106.6 61.1 " 35.00 1.15 0.00 -0.02 1.73 
.67 
."9 1013 770,9 10S.2 60.3 35.50 1.79 0.00 -o.OA! 1.77 ,65 
.18 1016 110,3 103.9 !i9.5 36.00 1.84 0.00 -0.02 1.81 .64 .77 1021 769. 7 102.6 5a.7 , , 36.50 1.91 0.00 .0.03 1.88 
.62 .75 1025 769.n 101.3 57.9 l d 31.00 2.46 0.00 -0.03 2.1t3 








Table 3 (cont.) 
1968 66A (Explorer 39) 
MJf) ;..106 P 106 P 106 p _10
6 P log Pe log Ps T z nrr-nO °rr~oO
 
s t a 'IT (OK) (kro) (tlcg) (<leg) 
40137.50 2.24 0.00 -0,03 2,21 -16,54 -1
6,68 1050 767,8 98,8 56,4 
38.00 2.10 0,00 .. 0,03 2,06 ,57 .12 
·1036 767,1 97.6 55.6 
38.50 2.12 0.00 -0,04 2,08 .57 ,71 1037 
766,5 96,3 54.8 
39.00 2.08 0.00 .. 0,04 2,05 ,57 ,72 1
032 765,8 95,,1 54.0 
39.~0 2,13 0.00 .0.04 2,09 ,56 .71 1034
 765.2 94.0 53.2 
40.00 2,04 0,00 -0.04 2,00 ,59 .14 102
3 '764.5 92,8 52,4 
40.50 2.17 0.00 -0.04 2.13 .56 .71 1032 
763.Q 91.6 51,6 
4l.00 2,30 0.00 -0,05 2.26 ,52 .68 1
043 763.2 90,S 50.8 
40141.40 2.98 0.00 -0.05 2.93 -16.39 -16.56 
1091 762,7 89.5 50.2 
41.60 3.67 0.00 .. 0,05 3.62 ,29 ,46 1128 
762.4 89.1 49.8 
41.80 4.36 0,00 _0.05 4.31 ,22 ,39 115
7 762~1 88.6 49,S 
42,00 4.38 0.00 .. 0.05 4.33 .21 .38 1159 
761,9 88.2 49.2 
42.20 4.74 0.00 _0.05 4,69 .17 .35 1173 
761,6 87.7 48.9 
42.40 3.58 0.00 _0,05 3,53 ,3D ,48 1122 761,3
 87.3 48,6 
42.60 3,10 0,00 _0.05 3.04 ,37 ,~4 109
7 761.1 86,8 48.2 
40142.75 2.99 0.00 .. 0,05 2,93 ,.16,38 -16.56 1089 
760.9 86.5 48.0 
43.00 2.68 O,DO _0,05 2,63 .43 ,61 l070 
760,5 85.9 47,6 
40143.50 2.46 0.00 _0.06 2,41 -16,48 -16.66 1053 
759,9 84,8 46,8 
44.00 2.41 0.00 _0,06 2,36 .49 ,67 1047 
759,2 83,7 46,0 
44.50 2.60 0.00 .. 0,06 2,54 ,46 ,64 1057 
758,6 82,6 45,2 
45.00 2.60 0,00 _0,06 2,54 .46 ,64 1055 
757,9 81.5 44.4 
45.50 2.72 0.00 .. 0.06 2. 66 .43 .62 1063 757,3 80
,4 43.6 
1 
46.00 2.90 0.00 _0.06 2.B3 ,40 .59 1075 75
6.6 79.3 42.8 
46,50 3.54 0.00 _0.06 3.47 .30 .~O 1108 
756,0 78.2 42.0 
I 47.00 3.72 
0.00 .. 0.07 3.66 .27 .48 1118 755.3 77.2 
41. ;;: 
47.50 4.07 0.00 _0,07 4,00 ,23 .44 1133 75
4.7 76.1 40.4 
';" 
48.00 3.88 0.00 _0,07 3.81 .25 .46 1124 75
4.1 75.0 39,6 
48.50 3.81 0.00 .. 0,07 3.80 t 25 .46 1124 75
3.5 74.0 38.7 
49.00 4.33 0.00 .. 0.07 4.26 .19 ,40 1146 75
2,9 72.9 37.9 
I 49.50 4.68 0.00 -0,07 4.61 ~15 
.37 1160 752.3 11.8 31.1 
50.00 4.40 0.00 .. 0.07 4.33 .1B .40 1147 751.7
 70,8 3().3 
, I 50.50 4.48 0.00 _0.07 4.41 .17 .40 1148 751.?
 69.7 35.5 
I I ~1.00 4.69 0.00 -0.07 4.62 ,is .37 1157 750.1l 68.7 34.7 
! 51.50 4.11 0.00 .. 0.07 4.64 .14 .:n 1158 750.1 67,6 33.9 
i ! 52.00 4.79 0.00 .. 0,07 4.72 ,13 ,36 1162 749,5 66.6 33
.1 
if 52.50 5.23 0.00 _0.07 5.15 .09 .32 1178 749.0 65.6 
32.2 
, 
1 53.00 5.58 0.00 _0.07 5.51 .05 .29 1191 748.'5 64.5 3
1.4 
#, 
40153.25 5.86 0.00 _0.07 5,78 .. 16.03 -16.27 1201 748,3 64.0 :'
1.0 
53.50 6.42 0.00 _0.07 6.35 -15,99 .23 1217 74B.O 63.S 
30,6 :',. 
~: 53.75 6.67 0.00 _0.07 6.60 ,96 .21 1226 747,8 63.0 30
.2 
d 
::; 54.00 7.67 0.00 .. 0,07 7.59 .90 .14 1254 747.5 62.4 29.8 II 
" 54.25 6.83 0.00 _0,07 6,76 .95 .19 1232
 747.3 61,9 29.4 
II 
" !f 54.50 6.75 0.00 .. 0.07 6.68 ,95 .20 1230 747.1 61.4 29.0 g 54,75 6.24 0,00 _0.07 6.17 ,98 .l3 1216 146.9 60.9 28,6 
" II 
n 40155.00 6.13 0.00 .. 0.07 6.06 -15.99 -16.24 1212 746.6 60.4 28.1 }-j 
lJ 55.50 6.12 
0.00 -0,07 6.05 .99 .24 1211 746.2 59.3 27.3 
I, 56.00 6.49 0.00 _0.07 6.42 ,96 .21 1223 745.8 58.3 20.5 
I ~ 56.50 6.91 _0.05 _0,07 6,79 .93 .19 1235 745.4 57.3 25.7 
n 57.00 7.07 _0.13 _0,07 6,87 ,93 .19 1236 745.1 56.2 24.9 :1 57.50 7.24 _0.18 _0.07 7.00 .92 ,18 1239 744.1 55.2 24.0 ;. 




L 40158.25 7.88 _0.23 _0.07 1.58 -15,88 -16,13 1258 744.3 53.7 L 
22.8 
;' 58,50 8.92 _0,24 -0,07 8 .• 61 .al .OB 128" 744.1 53.1 22,4 
58.15 9.09 _0.25 -0.07 8.78 .81 .06 1289 744.n 52.6 22.0 "'~ 
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Ii 
-; 
;;,;'! 1968 66A (Explorer 39) 
MJD _106 P 106 P 106 P _:06 p log Pe log Ps T z n -Q -- 0_-00 s t -- a 1T 1T 0 (OK) (km) (deg) (dt!I-O 
. 40159.00 10.55 -0.26 -0.07 10,23 .. 15,73 -15.99 un 743.8 ~2.1 ; 21.6 I 59.25 9.75 :"0.27 ... 0,07 9. 4 1 .77 -16.03 1304 743.1 51.6 21.1 
59.50 8.61 .. 0.27 _0,07 8.Z7 ,83 ,09 1277 743.6 51.1 20.1 
59.75 8.55 _0.28 _0.06 8.2!! .83 .09 1277 743,5 !l0.6 20.3 
60.00 8.37 .. 0.28 _0,06 8.1.!:' .84 .10 1273 743.4 50.0 19.9 
60,25 7.64 .. 0.29 _0,06 7.29 .88 .14 !254 743.3 49.5 19.5 
40160.~0 8.56 .. 0.29 _0.06 8.21 -15,83 -16.08 1278 743.2 49.2 19.2 
60.60 9.07 _0.29 _0.06 a.72 .80 .05 1291 743.1 46.8 18.9 
60.1:10 1;;.10 .. 0.29 .. 0.06 12.75 .63 -1,.tl7 1374 743.1 48.4 18.6 '( , 
--I 61.00 12.77 _0.29 .. 0.06 12.41 .64 .tl8 1368 743.0 48.0 la.2 
• I 61.20 10.08 .. 0.30 _0.06 9.7Z .75 -16.00 1314 742.Q 47.6 17.9 '~ 61.40 9.06 _0.30 .. 0.06 8.71 .80 .07 1289 742.9 47.2 17 .6 
.1 61.60 9.88 _0.30 _0.06 9.53 .77 .03 1307 742.8 46.7 17.2 
r- 61.80 12.21 _0.30 _0,06 11,85 .66 -1,.91 1357 742.8 46.3 16.9 i 62.00 12.85 _0.29 .. 0,06 12.50 .63 .ti8 1371 742,7 45.9 16.6 62.20 10.63 -0.29 _0,06 10.28 ,72 .96 1329 742.7 45.5 16.2 ~ '62.40 8.08 -0.29 -0,06 7.72 .85 -16.09 1270 742.6 45.1 15.9 
.1 40162.50 8,02 _0.29 _O.Ob 7.67 -lS.85 -16.11 1268 742.h 44.9 15.7 ;: 
It 62.75 7.31 _0.29 -0.06 6.96 .90 ,16 1247 742.6 44.4 15.3 [1 
t1 63.00 7.5.5 .0,29 _0,06 7.20 .88 ,15 1254 142,5 43.8 14.9 Ii 63.25 8.97 -0,29 _0,05 S.62 .80 ,07 1290 742.5 43.3 14.5 ~, 
. ~1 63.50 7.69 -0,29 .0,05 1,35 .88 ,14 1258 742.5 42.8 14.1 
~ 63.75 6.39 -0,29 -0 .. 05 6.05 .96 ,23 1221 742.5 42.3 13.6 
~i 64.00 5.95 _0.28 -0.05 5.62 -16.00 .27 1207 742.5 41.8 13.2 
Ii 64.25 5.63 -0,28 -0,05 5.31 .02 ,29 1196 742.5 41.3 12.8 
'j{ 64.50 6.18 _0.27 -0.05 S.85 -15.98 .25 1215 742.5 40.7 12.4 !~; 
~., 64.75 6.18 _0.27 _0.05 5,86 .98 .25 1216 742.5 40.2 12.0 
~ 65.00 6.62 -0.27 -0.05 6.31 .95 .22 1229 742.5 39.7 11.5 
·fi 65.2.5 5.67 _0.26 -0,05 5.36 -16.02 .30 1198 742,5 39.2 11 • 1 r:, 
;; 65.50 5.15 _0.26 _0.05 4.85 .07 .35 1179 742.6 38.7 10.7 -., 
~! 65.75 4.96 -0.25 .0.04 4.66 .09 .36 1172 
742,t-. 38.1 10.3 
66.00 4.66 _0.25 -0.04 4.36 .12 ,39 1161 742.7 37.6 9.9 
" 66.25 4.90 -0,24 _0.04 4.61 .10 ,37 1170 742.7 37 1,1 9.4 j. 
rl 66.50 5.03 _0.24 .. 0,04 4,75 .09 .36 1175 742.8 36,6 9.0 , 
66.75 5.06 .. 0.23 -0.04 4.79 .08 .36 1176 742.8 36.0 8.6 , fj 67.UO 5.41 _0.23 _0.04 5.15 .05 .32 1191 742.Q 35.5 a.2 
67.25 5.88 .. 0.22 _0,04 5.62 .00 .27 1210 743. n 35.0 7.8 
67o~0 6.77 -0.22 -0.04 6.52 -15.94 .21 1238 743.1 34.5 7.3 
67.75 5.74 -0,21 -0.04 '5.49 -16.01 ,29 1206 743.2 34.0 6.9 
68.00 5.24 _0.20 _0.03 5.01 .06 .34 1181 743.3 33.4 6.5 
- 68 .. 25 5.07 -0.19 -0.03 4.84 .09 .36 1179 743.4 32.9 6.1 
68.50 5.12 .0.19 .0.03 4.90 .08 .35 1183 743.5 32.4 5.6 
68.75 5.59 .. 0.18 -0,03 5.38 .03 .30 1203 743.6 31.9 5.2 
69.00 6.93 -0.17 -0,03 6.73 -15.93 .20 1244 743.7 31.3 4.a 
69.25 7.41 .0.17 -0.03 7,22 ,90 .17 1259 743.9 30.a 4,4 
69.50 6.39 -0.16 -0.03 6.20 .96 .23 1233 744.C) 30.3 3.9 
69.75 5.70 -0.15 -0 .. 03 5.52 -16.01 .28 1213 744~1 29.7 3.5 
70.00 5.43 .0.14 .0.03 5.26 .03 ,30 1203 744.3 29.2 3.1 
70.25 5-.60 ~0.14 -0.02 5.44 .03 .29 1208 744.15 28.7 2.7 
4 70.50 5.76 .0.13 .0,02 5.61 .01 ,28 1214 7~;4.6 28.2 2.2 li 
70.7, 5.93 _0.12 -0.02 5.79 -15.99 ,U~ 1222 744.6 27.6 l.il 1 71.00 5.78 _0.11 -0.02 5.65 .. 16.00 .l.7 1218 745,0 27.1 1.4 
71.25 5.74 _0.10 -0.02 5.61 ,01 ,27 1218 745.2 26.6 1.0 :,j 71.!l0 5.27 _0.10 _0.02 5.15 .Olt .31 1203 745.3 26.0 0.5 
71.75 4.58 .. 0.09 -0.02 4.48 .11 .31 1179 745.5 25.5 0.1 
40172.00 4.52 _0.08 .0.02 4.43 
-16.12 -16.38 1176 745.1 25.0 _0.3 
72.50 4.39 _0.06 .0.01 4.31 .14 ,40 1170 746,2 l 23.9 .. 1.2 .. l 
-' 
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II j, Table 3 (cont.) 11 
n 
9 
1968 66A (Explorer 39) 
,~ MJD _106 P 106 P 106 P -106 P log Pe log Ps T 2; 0.1'1'-0.0 (, - {IO . t a 1T 1T ' I S 
d (0 K) (km) (deg) (del-(') ~~ 
I 40173.00 4.24 -0.04 -0.01 4,18 -16.16 -16.42 1165 746,6 22,& -2,0 
'i 73,~O 4,20 _0.03 -0.01 4,16 .16 ,42 1166 747.1 21.7 -2.9 f, 
20,7 I ... 74,00 4.19 -0.01 _0,01 4.17 .15 .41 1169 747.5 -3,8 
74,~0 4.18 0.00 0.00 4.18 .16 .41 1170 748.n 19.~ 0·,4.6 
75.00 4.29 0.02 0,00 4 ... l1 .15 .40 1176 748.5 18.5 -~,5 
75,50 4.23 0.04 0.00 4.27 .15 ,40 1175 749.1 17.4 -6.3, 
76.00 4.15 0.06 0.00 "til 20 .16 .41 1173 749.6 1b.3 -7.~ 
76.50 4.57 0.08 0.01 4.66 .11 .35 1195 750.2 15.2 .. ti.~ 
77.00 5.19 0.09 0.01 5.29 ,OS .29 1221 750.8 14.1 -8,9, 
77.50 4.44 0.11 0.01 4 0 56 .12 .36 1196 751. 4 13.0 -9.8, 
78,00 4.65 0.13 0.01 4.79 .10 ,33 1207 752.0 11.9 -10.7 
78.50 4.62 0.15 0,01 4,78 .10 ,32 1210 752.6 10.8 -11.0 
79.00 4.08 0.16 0.02 4.26 .15 .38 U90 753.3 9.6 -12.4 
79.50 3.83 0.18 0.02 4.04 .18 .40 1182 754.0 &.5 -13.3 
80.00 3.72 0.20 0.02 3.94 .19 .42 1178 754.6 7.4 -14.2 
80.~0 3.68 0.21 0.02 3.92 .20 .42 1179 755.3 b.2 -15.1 
81.00 3.93 0.23 0,03 4.19 .17 .38 1193 756.0 5.1 .. 15.9 
81.50 3.72 0.25 0.03 4.00 .20 .41 1184 756.7 3.9 -16.8 
82,00 3.41 0.26 0.03 3,70 .23 .45 1172 757,4 2.7 p17.7 
82.50 3,13 0.28 0,03 3~44 .27 .48 1161 758.1 1.6 .. 18.6 
83.00 2.91 0.29 0.04 3,24 .30 .~O 1152 758,9 0.4 -19.5 
83.50 2.7.9 0.31 0.04 3.14 .32 .52 1149 759,6 359,2 -20.3 
84,00 2.72 0.33 0.04 3.08 .33 .~3 1145 760.3 358.0 -21.2 
84.50 2..72 0,34 0.04 3.10 .33 .~3 1147 761,1 356.8 -22.1 
85.00 2.92 0.36 0.05 3,32 ,30 .49 1161 761.8 355,6 -23.0 
85.50 3.04 0.37 0.05 3.46 .28 .47 1171 762.6 354,3 -23.9 
86,00 3.09 0,38 0,05 3.~3 .28 ,46 1175 763.4 353.1 -24.8 
86.50 3.17 0,40 0.05 3 8 62 ,27 .45 lUll 764.1 351.8 -2!l.7 
87.00 3.02 0,41 0.06 3.49 .28 .45 1178 764.9 350.6 -26.6 
87.50 2.89 0.43 0.06 3,38 .30 .47 1174 765.7 349.3 -27.5 
88.00 2.78 0.44 0,06 3.28 .32 .48 1170 766.5 34&.0 -21l.3 
88.50 2.54 0.46 0,06 3.05 .35 ,51 1160 767,3 346.7 -29.2 
89,00 2.36 0,4'7 0.06 2,90 ,37 .53 1153 768.0 345.3 .30.1 
89,50 2.19 0,48 0.07 2.73 ,41 .56 1144 768,8 344,0 .. 31.0 
90.00 1.90 0 .. 49 0,07 2.46 .46 .61 1126 169,6 342.6 -31.9 
90,50 1.88 0,51 0.07 2.46 .47 .62 1126 770. 4 341.2 -32.8 
91.00 2.28 0.52 0.07 2.&8 .40 .54 1154 771,2 339.8 -33.7 
91.50 2.57 0.53 0.07 3.18 .35 .49 1176 772. 0 338,4 -34.6 
92.00 2.54 0,55 0.07 3,16 .35 .49 1176 772.8 336.9 -35.5 
92.50 2.53 0,56 0.08 3,17 .35 .48 1176 773.6 335.4 -36.4 
93\>00 3,00 0.51 0.08 ' 3.65 .26 .41 1207 774,3 333 .8 -37.3 
93.50 3.02 0,58 0.08 3.68 .27 ,40 1213 775.1 332.3 -3il.2 i 94,,00 3.33 0.59 0.08 3.99 ,23 .35 1231 775.Q 330.6 -39.1 
94.50 2.85 0.60 0,08 3.53 .29 .40 1212 776.7 329.0 -40.0 
95.00 2. .14 0.60 0,08 2.83 .39 .50 1178 777.5 327.3 -40.6 
95.50 2.76 0.61 0.08 3. t,;,-. .30 .41 1213 778.2 325.5 -41.7 
96.00 2.18 0.62 0,09 2.a~ .38 .48 1185 779. 0 323.7 -42.6 
96.50 1.71 0.63 0.09 2,42 .47 .57 1155 779.7 321.8 -43.5 
97,00 1 .18 0.63 0.09 1.90 .58 .68 1117 780.5 319.8 -44.4 97.50 0.92 0.64 0.09 1.65 .65 .74 1097 781.2 317 .8 -45.2 98.00 1.06 0.6:5 0.09 1,79 .61 .70 1111 782.0 315.6 -46.1 J 96.50 1.06 0.65 0.09 1.81 .60 .69 1116 782.1 313,4 .46.9 
J 99,00 1.20 0.66 0,09 1.95 ,57 .65 1129 783,4 311.0 .47.8 99,50 1.18 0.66 0.09 1.94 .58 .66 1128 784,1 308.5 -48.6 40200.00 1.24 0.67 0.09 2.00 ,56 .64 1136 784.8 305.9 .. 49.5 00.50 1.20 0.67 0.09 1.96 .57 .64 1137 785.5 303.1 -~O.3 ' ) 01.00 1.18 0.67 0.09 1.95 .57 ,64 1137 786.2 300.0 
-51.1 01.50 1.30 0.67 0,09 2.07 .55 ,62 llltb 786.8 296.8 -51.8 02.00 1.37 0.67 0.09 2.1 .. .54 .60 1153 787.-:' 293.3 -52.6 02.50 1.23 0,68 0.09 2,00 .57 .63 1144 788.1 289.5 -53.3 
3G3 
Table 3 (cont.) 
'. i 
1968 66A (Explorer 39) 




T z nrr-nO °:1"-°0 s t a 1T i (OK) (km) (deg) (<il!g'\ I I ; I 40203.00 0.90 0.68 0.09 1,67 
-16.65 -16.71 1116 788.7 285.4 -54.0 I I 03.50 0.77 0.68 0.091 i.54 .69 .75 1105 789.3 281.0 -54,6 
I I 
?- ~ > 1 04.00 0.65 0.68 0.09 1.42 
.73 .78 1094 789.9 276.1 ~55.Z !I 04.50 0.66 0.68 0,09 1,43 .73 .78 1095 790.5 270.9 -55.8 05,00 0.70 0.68 0.09 1.46 .73 .77 1099 791. 0 265.1 -56.3 ! I 05.50 0.75 0.67 0.09 1.52 .71 .75 1107 791.5 259.0 -56.7 ~ f 06.00 0.89 0,67 0.09 1.65 ,67 .71 1122 792.1 252.4 -57.0 06.50 0.84 0.67 0.09 1.59 .68 "'2 1118 792.5 245.5 -57.2 i I 07.00 0.59 0.66 ).09 1.34 .76 .80 1093 793.0 238.4 -57.3 if 07.50 0.59 0.65 0.09 1.33 .77 .80 1091 793.5 231.1 .. 57.3 if os.oo 0.61 0.65 0.09 1.34 .77 .80 1092 193.9 223.9 -57$2 
, ~ ~ l 08.50 0.10 0.64 0.09 1.43 .74 .71 1104 194.3 216.8 -57.0 ,.-<" I! 
0.64 0.09 1.58 
-16.70 -16.72 1120 794.5 213.4 -56,8 
:i 40208.15 0.86 
'i 09.00 0,88 0.63 0.09 1.60 .69 .71 1124 794.7 210.1 -56.7 " II 09.25 1.22 0.63 0,09 1.93 .60 .63 1154 194.9 206.9 -56,S I, 
! t 09.50 1.34 0.62 0.08 2.05 .57 .60 1165 795.0 203.7 -56,3 09.75 1.25 0.62 0.08 1.96 .60 .62 1158 795,2 200,7 -56,0 
" 
10.00 1.27 0.61 0,08 1.91 
.59 .61 1160 795,4 197.8 _55.8 :! 10.2S 1.18 0.60 C.08 1.8'7 
.62 .64 1152 795.5 195.0 -55.5 'J 0.60 0.08 1.67 
.69 1133 795.7 192.3 .. 55.2 
!i 10.50 0.99 
.67 i i 10.75 0.9,0 0.59 0.08 1.57 .70 .72 1123 795.8 189.8 -54.9 ;l 11.00 0.59 0.58 0.08 1.26 .80 .82 1090 H'6. 0 167,3 _540 6 :f 11.25 0.71 0.5'7 0.08 1.37 .76 ,18 1105 796.1 184.9 -54.3 ,-ii 11.50 0.13 0.57 0,08 1.38 .75 .77 1109 796.2 182,7 -54.0 
't 11.75 Ow96 0.56 0.08 1_60 
.68 .70 1132 796.3 IS0.5 -53.6 ;.t 12.00 2.15 0.55 0.08 Z.78 .44 .45 1222 796.5 178.4 -53.2 ; 12.25 2.05 0.54 0.08 2,,67 
.'.5 ,47 1217 796.6 176.4 -52.9 :; 12.50 1."15 0.52 0.08 2.35 .51 .53 1195 796.7 174 .5 -52,S 12.75 1.44 0.51 0.08 2 .. 03 
.58 .!)9 1171 796,8 172.7 ... ~2.1 13.00 1.02 0,50 0.08 1.61 
.68 .70 1135 796.9 170.9 -51.7 13.25 1,14 0,49 0.08 1.71 .66 .67 1143 796.9 169.2 .. 51.3 13.50 1.48 0.48 0.08 2.03 
.58 .60 1170 797.0 167,5 -50.9 13.75 2.02 0.4'7 0.08 2.57 .47 .49 1211 797,1 165.9 -50.5 14.00 1.0', O.4!) 0.08 1.60 
.68 .69 1138 797,2 164.4 ft 50.1 14.25 0 .. 8" 0.44 O.Oij 1 .. 38 
.75 .76 1114 797.2 162.9 -49.7 14.50 0.98 0.42 0.08 1.49 
.72 .73 1124 791.3 161.5 -49,2 14.75 1.21 0.40 0.08 1.69 .67 .68 1142 797.3 160.1 -48.11 15.00 1.43 0.38 0.08 1~89 
.62 .63 1160 797.4 156.8 -4tl,4 15.25 1.98 0.36 0.(17 2 .. 41 
.50 .51 1203 797.4 157.5 -47.'1 15.50 1.56 0.34 0.07 ' 1.9'( ,58 .59 1174 797.4 156,2 -47.5 15.75 1.46 0,,31 0.07 1.84 
.62 ,63 1161 797.5 155.0 -47.0 16.00 1.04 0.28 Q,,{)7 1.39 
.75 .76 1116 797.5 153,8 -46.6 16.25 0.84 0.25 Q.07 l.LS 
.83 .85 1087 797.5 152.6 -46.2 16.50 1.11 0.21 0.07 1.44 
.74 .75 1118 797.5 151.5 .. 45.7 16.75 1.39 0.16 0.07 1.62 
.69 .71 1135 797,5 150,4 -45.3 17.00 1.61 0.11 0.07 1.?9 
.65 .66 1151 797.5 149,3 ... 44.!; 17.25 1.72 0.03 0.07 l.S3 
.63 .65 1156 797.5 148.2 -44.3 1·,.50 2.59 0.00 0.0" 2.65 
.46 .48 1220 797.5 147.2 -43.9 17.75 1,':15 0.00 0.07 2.02 
.58 .!)9 1177 797.4 146.2 -43.4 18.00 1 .. 64 0.00 0.07 1 w 71 
.66 .67 1147 797.4 145.2 -43.0 18.25 1.43 0.00 0.07 ~.50 
.73 .74 1125 797.4 1't4.2 -42.5 18.50 1.65 0.00 0.07 1~72 ,66 
.68 1147 797.3 1't3,3 
-42.0 18.75 1.71 0.00 0,06 1.B3 
.63 ~65 1158 797,3 142,3 -41.6 19.00 1.88 0.00 0.06 1.94 
.61 .62 1167 "97.3 141.4 -41.1 19.25 2.10 0.00 0.06 2 .. 16 
.57 ,58 1183 797.2 140.5 .40.7 
40219.50 2.10 0.00 0.06 2.17 w16.56 -16.58 1183 797.1 139.6 _40.2 20.00 2.04 0.00 0.06 2.10 
.58 .59 1178 797.0 137.9 -39.3 20.50 1.75 0,00 0.06 1,131 
.65 .66 1154 79b.Q Db.2 -38.3 
364 

Table 3 (cont. ) 
1968 66A (Explorer 39) 
MJD _106 P 106 P I06 p _lo6 p log Pe log Ps T Z °TT-oO 6 -60 s t a Tr 'IT (OK) (km) (deg) (de~) 
40244.50 1.85 0 .• 00 0.03 1.88 -16.59 -16.69 1137 778.3 7t1.6 6.0 ' 
45.00 1.86 0.00 0.03 1.90 .5,8 .68 1139 777.9 75,6 6.9 
40245.2~ 1.73 0.00 0.03 1.76 -16.61 -1t1.72 1126 777.7 75.0 7.3 
45.50 2.r;0 0.00 0.03 l.53 .46 .57 1183 777.5 74.5 7.8 
45.75 3.05 0.00 0.03 3.09 .36 .47 1220 717.3 73.9 8.2 
46.00 3.40 0.00 0.03 3.43 .n .42 1243 717.1 73.4 8.7 
46.25 3.43 0.00 0.03 3.46 .30 .41 1245 777 ,,0 72.9 9.1 
46.50 3.13 0.00 0.03 3.17 .33 .44 1230 776.8 72.3 9.5 
46.15 2.n 0.00 0.03 2.77 .39 .~O 1208 776.6 71.8 10.0 
47.00 2.86 0.00 0.03 2.90 .37 .48 1216 776.5 71.3 10.4 
47.25 3.43 0.00 0.04 3.46 .29 ./to 1248 776.3 70.7 10.9 
47.50 3.13 0.00 0.04 3.17 .33 .44 1229 776.1 70.2 11.3 
47.75 2.31 0.00 0,04 2.34 .46 .58 1176 776.0 69.7 11.7 
40248.00 2.44 0.00 0.04 :2.48 .. 16.44 -16.~5 1185 775.8 69.1 12.2 
48.50 2.42 0.00 0.04 2.45 .44 .56 1183 175.6 6tl.l 13.1 
49.00 2.'40 0.00 0.04 2.43 .44 .56 1181 775.3 67.0 13.9 
49 •. 50 2.35 0.00 0.04 2.38 .46 .58 1173 775.0 65.9 14.8 
50.00 .2.27 0.00 0.04 2.31 .48 .60 1164 774.8 64.9 15.7 
50.50 2.12 0.00 0.04 2.15 .51 .63 1151 774.6 63.8 16.5 
51.00 : 2.0.1 0.00 0;'04 2.05 .53 .65 1143 774,4 62.8 17.4 
51.50 . i 2.10 0.00 0.04 2.13 ,51 .63 1150 774.2 61,. 7 18.3 
52.00 • 0.00 0.04 2.35 .47 .59 1164 774.0 I 19.1 2.31 6Oi·6 
52.!)0 2.50 0.00 0.04 2.53 .44 .56 1176 773.9 59,.6 20.0 
1 53.00 . 2.68 0.00 0,04 2.72 .40 .52 1189 773.7 5S·.5 20.8 53 •. ~O 2.86 0.00 , 0,.04 2,90 .38 .50 1198 773.6' 57.5 21.7 
40254.00 2.99 0.00 0.04 3.02 -16.36 -16.48 1205 773.~ i 56.4 . 22.6 
54.25 3.33 0.00 0.04 3.37 ;31 .43 1223 773.5 5'i.9 23.0 
I 54.50 3.35 0.00 O.o~ 3.39 .31 .43, 1225 773.5 55.4 23.4 54.75 3.58 0.00 0.04 3.62 .27 .391 1241 773.5 i ,4.8 23.8 55.QO 5.52 b.OO 0.04 5.56 .06 .19 1331 ;773. 4 1 54.3 24.3 
! 55.:25 6.93 0.00 OI.Olt 6.97 -15.96 .08 1383 773. 4 1 53.8 24.7 ! 55.'50 5.24 0.00 Oi.04 5.28 -16,08 .2Q 1321 773. 4i 53.3 25.1 ~ 55.75 3.66 O.PO oi.Ott 3.69 .24 .36' i251 773.4. 52.7 25.5 i 
56.00 4.10 0.00 01,04 4.13 .19 .31 1272 773.4 52.2 26.0 
56.25 3.26 0.00 0.04 3.29 .29 .42 1227 773.4 51.7 26.4! 
56.50 3.38 0.00 0.04 3.41 .29 .41 1230 773, ~ 51.2 26.tI 
56.75 3.39 ,0.00 0.04 3.43 .29 .41 1231 773.5 50.6 27.2 
57.00 3.72 0.00 0.04 '3.76 .24 .36 1248 773.5 50.1 27.7 
57.25 3.52
1 
0.00 0.04 3.55 .27 .39 1237 773.5 49.b 28.1 
57.50 3.52 0.00 ·0.04 3.56 •. 27 .39 11236 773.6 49.1 28.51 
57.75 3.53\ .0.00 0.04 3.57 .28 .40 11234 773.6 4S.5 28.9 
.j:. 
58.00 3.431 0.00 0.04 3.47 .29 .41 :1221:1 773.7 4S.0 29.4 
58.25 3.33\ 0.00 0.04 3.36 .29 .41 1225 773.7 47.5 29.8 
58.50 4.071 0.00 0.04 4.11 .20 .32 1264 773.8 46.9 30.2 
58.75 3.331 0.00 0.04 3.37 .30 .4~ 1224 773.61 46.4 30.6 
! 
40259.00 3.411 0.00 0.04 3.45 -16.29 -16.41 1227 773.9i 45.9 31.0 ~ 59.50 3. 32i 0.02 0.04 3.38 .30 .42 1222 774.1: 44.8 31.9 60.00 3.31 0.07 0.04 3.42 .29 .41 1224 :774.3; 43.8. 32.7 j 
60.50 3 13 0.12 0.04 3.29 .31 .43 1216 774.5i 42.7 33.6 J . , 
61.00 2.9~ 0.16 O.O~ 3.14 .33 .45 1206 774.7i 41.7 34.4 
J 61.50 2.7"7 0.20 9.04 3.01 .36 .47 1196 774.9; 40.6 35.2 62.00 2.85 0.24 O.O~ 3.14 .3~ .46 1201 775.2 39.5 36.1 
62.50 2.97 0.27 0.04 3.28 .32 .43 1210 775.5 38.5 36.9 ,~ 
40262.75 3.10 0.28 1).04 3.43 .16.30 -16.41 1218 775.7 37 .9 37.3 63.00 2.85 0.30 0.04 3.19 .33 .44 1207 775.8 37.4 37.7 
366 j ~ 
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1968 66A (Explorer 39) 
# MJD _106 P 106 P 106 P _106 P log Pe log Ps T z arr-nO "rr-"O I s t a rr 
J (OK) (kro) (deg) (de~) 
't I ~, 
1 40263.25 1.86 0.31 0.04 2.22 -16.48 -16.59 1146 776.0 3b.9 38.1 , ,j 
1 63.50 2.36 0.33 0,04 2.73 ,39 ,50 1182 776,2 36.3 38,5 
1 63,75 2,00 0.34 0,05 2.38 ,45 ,55 1159 776,3 35,8 39.0 I 64.00 1.32 0.35 0.05 1,71 .59 .69 1104 776.5 35.3 39,4 64,25 3.83 0.36 0,05 4,24 ,20 .31 1261 776.1 34.7 39,8 
" 64.50 2.30 0.37 0,05 2.71 ,41 .52 1173 776.9 34,2 40,2 I 
1 64.75 2,14 0.38 0.05 2.56 .44 ,55 1159 777,1 33.6 40,6 
, 
40265.00 1.96 0.39 0,05 2.39 -16,47 -16,57 1149 777,3 33.1 41.0 
i 65.50 1.87 0.41 0.05 2.33 ,48 .!l8 1145 777,7 32,0 41,8 
, ! 66,00 1.82 0.43 0,05 2,29 ,49 ,59 1142 778,1 30,9 42,7 d 66,50 1.79 0.44 0,05 2,28 .49 .59 1140 778,6 29,9 43.5 
~ 67,00 2.09 0.46 0,05 2.60 ,44 ,53 1162 779,n 28.8 44,3 67.50 2.52 0,48 0.05 3,05 .37 ,46 1191 779,5 27.7 45.1 68.00 2,06 0.49 0.05 2,60 .44 ,53 1163 780,0 26,6 45.9 
. ~ 68.50 1.96 0.51 0,05 2.52 .45 .!)4 1156 780.5 25.5 46.8 
11 69,00 1.73 0.52 0.05 2.30 .50 .58 1137 781.1 24.4 47,t> 
; U 69,50 1.72 0.54 0,06 2,32 0 50 .58 1136 781.6 23.2 48.4 
: IJ 70.00 1.74 0.55 0,06 2.34 .50 .58 1136 782.2 22.1 49,2 
, Ij 70.50 1.69 0.57 0.06 2,32 ,51 ,59 1134 782,1 21,0 50,0 
ij 71,00 1.69 0.58 0.06 2,33 ,51 .58 1135 783,3 19,9 50,8 71.50 1.9.2 0.59 0.06 2,56 .46 .53 1153 783.9 18.1 51.6 
fl 72.00 2.37 0.60 0.06 3.03 .39 .46 1184 784,5 17.6 52,S 
, II 72.50 2.54 0.61 0.06 3,,1 .36 .43 1195 785.1 16.4 53.3 
jj 73.00 2 0 67 0.63 0.06 3,36 .34 ,41 1204 785,8 15.3 54.1 
, ~ 73.50 2.78 0.64 0.06 3.48 .33 .39 1210 786.4 14.1 54.9 
I 74,00 2.87 0.65 0.07 3.59 .32 .38 1213 787.0 12.9 5!l.7 74.5Q 2.89 0.66 0.07 3.61 .32 .38 1214 787.7 11.7 56.5 
:! 75.00 2.92 0.67 0.07 3.65 .31 .37 1218 788.4 10.5 57.3 75.50 3.27 0.68 0.07 4.01 .27 .32 1238 789,0 9,3 58.1 J 76.00 3.34 0.69 0,07 4.10 .26 .30 1243 789.7 8,1 5B.9 76.50 3.12 0.70 O.Of 3.89 .28 .33 1232 790,4 6.8 59.7 
~ 77.00 2.79 0.71 0.07 3.57 ,32 ,36 1217 791.0 5,5 60.4 
:J 77.50 2.54 0.72 0.07 3.33 .35 ,39 1203 791.1 4.3 61.2 II 
:\ 7B.OO 2.87 0.72 0.07 3,66 .31 .35 1221 792.4 3.0 62.0 !i 
11 78.50 3.25 0.73 0,07 4,05 ,27 .30 1241 793,1 1.7 62.8 
It 79.00 3.65 0.74 0.07 4.46 .23 ,26 1259 793.8 0.3 63.6 
!f 79,~0 4.02 0.75 0.07 4.84 .19 ,22 1276 794.5 358.9 64.4 
I! 80.00 4.49 0.76 0,07 5.32 .15 ,17 1295 795.2 357.6 65.2 
Ii 80.50 3.13 0.76 0.07 3.97 .29 .30 1236 795.q 356.1 65.9 !l 81.00 2.45 0.77 0.08 . 3.30 ,37 .39 1200 196.6 354,7 66.7 n 
I' 81.50 2.31 0.77 0.06 3,16 ,40 .41 1190 791.3 353.2 67.5 rl B2~OO 2.19 0.78 0.08 3.05 .42 ,43 1183 798.0 351.7 6a.2 . ~"'j. }1 82.50 1.86 0.78 0.08 2.72 .47 ,48 1161 798.1 350.1 69.0 f'< I 83.00 1.47 0.79 0,08 2.34 ,55 .55 1131 799,4 348,5 69.8 83.!l0 1.16 0.79 0,08 2,03 .62 .62 1104 800,1 346.9 70.5 84.00 0.B5 0,80 0,08 1.73 ,70 .69 107~ 800.8 345.2 71.3 
84.50 0.99 0.80 0.08 1,87 .66 ,66 1088 801.5 343.4 72.0 
85.00 1.11 0.80 0.08 1.99 .63 .62 1101 802,2 341.5! 72.7 
85.50 1,,2 0 0.80 0,08 2,08 
.61 .60 1111 802,q 339.6, 73.5 
86.00 1.47 0.81 0.08 2.36 .56 .54 1131 803.6 337.6 74.2 
86,50 1.40 0.81 0,08 2.29 ,58 ,~6 1126 804.3 335.5 7'+.9 
87.00 1.23 0.81 0.08 2,12 ,61 .59 1114 805,0 333,3 75.6 
87.50 1.16 0.B2 0,08 2.06 .62 .60 1110 805,7 331,0 76.3 ~ 
88.00 1.09 0.82 0.08 1.99 .64 .61 1104 806,3 328,5 77 .0 88.50 1.00 0.82 0.08 1.90 .66 .63 1095 807.0 325.9 77.7 • 
... 
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1968 G6A (Explorer 39) ~ 
106 P 106 P _106 P 671'-°0 
Y MJD _106 P log P
e log Ps T z arr-aO 
l_ 
t a IT 
,I s ~ (OK) (km) (deg) (de~) ~ 40312.50 1.36 0.49 0.05 1.90 -16.70 "16.80 1106 825.7 150.8 49.8 :t 13.00 1.41 0.41 0.04 1.92 .69 .19 1109 825.7 149.5 48.6 tf '. 13.50 1.35 0.46 0.04 1.85 .11 .81 1103 825.7 148.2 47.4 
'" 
, :~ 14.00 1.45 0.45 0.04 1.93 .69 .79 1110 825.8 146.9 46.3 14.50 1.58 0.43 0.04 2.05 .66 
• "6 1119 825.8 145.6 45.1 15.00 1.37 0.42 0.04 1.82 
.12 .82 1098 825.8 144.4 43.9 15.50 1.14 0.40 0.04 1.58 .78 .88 1016 825.8 143.2 42.7 16.00 1.04 0.39 0.04 1.47 .81 .91 1063 825.7 142.0 41.!l 16.50 0.93 0.37 0.04 1.34 .86 .96 1047 825.7 140.8 40.3 17.00 0.90 0.36 0.04 1.30 .87 .97 1041 825.7 139.6 39.1 .10 ~ 17.50 0.88 0.34 0.03 1.25 .89 .99 1034 825.6 138.4 37.9 t- ", 18.00 1.08 0.32 0.03 1.43 .83 .93 1057 825.6 137.3 36.7 18.!J0 1.18 0.30 0.03 1.51 .80 .91 1067 825.5 136.1 35.5 19.00 1.07 0.29 0.03 1.39 .84 .95 1052 825.4 135.0 34.3 19.50 0.82 0.27 0.03 1.12 .94 -17.04 1014 825.4 133.9 33.1 20.00 0.70 0.25 0.03 .99 .. 17.00 .10 992 825.3 132.7 31.9 20.50 1.03 0.24 0.03 1.29 -16.89 -16.98 1037 825.2 131.6 30.7 21.00 1.15 0.22 0.03 1.39 .85 .95 1049 825.1 130.5 29.6 21.50 1.23 0.20 0.03 1.45 
.84 .93 1056 825.n 129.4 28.4 22.00 1.00 0.17 0.02 1.19 
.92 -11.02 1023 824.9 128~3 27.2 22.50 1.04 0.15 0.02 1.22 
.91 .01 1028 824.8 127.2 26.0 23.00 1.13 0.12 0.02 1.28 
.89 -16.99 1036 824.7 126.2 24.8 23.!J0 1.26 0.09 0.02 1.37 
.86 .96 1047 824.6 125.1 23.6 24.00 1.42 0.06 0.02 1.51 
.81 .91 1066 824.4 124.0 22.4 24.~0 1.68 0.04 0.02 1.74 
.74 .85 1092 824.3 122.9 21.2 25.00 1.80 0.02 0.02 1.83 
.71 .82 1101 824.2 121.9 20.0 25.50 1.96 0.00 0.02 1.98 .68 .79 1115 824. I 120.8 18.8 j 40326.00 1.91 0.00 0.02 1.93 _16.68 
-16.19 1112 824.° 119.8 11.6 I 27.00 2.02 0.00 0.02 2.03 
.66 .17 1123 823.7 117.7 15.2 
" 
28.00 2.10 0.00 0,01 2.11 
.63 .75 1131 823.5 115.6 12.8 I 29,00 2.05 0.00 0.01 2.06 
.65 
.-'6 1127 823.3 113.5 10." 
I 
30.00 1.76 0.00 0.01 1.77 .72 .83 1098 823.1 111.4 8.0 31.00 1.67 0.00 0.01 1.68 
.15 .86 1088 822.9 109.4 5.6 32,00 1.85 0.00 0.01 1.86 
.70 .81 1107 822.7 107.3 3.3 33.00 1.96 0.00 0.01 1.97 
.67 .78 1120 822.6 105.3 0.9 34.00 2.05 0.00 0,01 2.06 
.64 
.'6 1129 822.5 103.2 
-1.5 35.00 2.06 0.00 0.01 2.07 
.64 
· '6 1130 822.4 101.2 -3.8 36.00 1.86 0.00 0.01 1.87 
.68 .80 1115 822.3 99.1 ~6.2 37.00 1.82 0.00 0.01 1.83 
.69 .80 1113 822.3 97.1 
-8.6 
40337.50 1.78 0.00 0.01 1.80 
-16.70 -H>.IH 1110 822.3 96.1 
-9.7 38.00 1.87 0.00 0.01 1.88 
.67 
• (9 1120 822.4 9~.1 
-10.9 
t 
38.50 1.98 0.00 0.01 2.00 
.64 .75 1132 822.4 94.0 -12.1 39.00 2.02 0.00 0.01 2.03 
.63 .75 1136 822.4 93.0 
-13.3 39.50 2.13 0.00 0.01 2.15 
.59 .71 1151 822.5 91.0 -14.4 40.00 1.98 0.00 0.02 1.99 .63 .14 1138 822.6 91.0 
-15.6 .~ 40.50 1.93 0.00 0.02 1.95 .65 .76 1129 822.1 89.9 -16.8 41.00 1.81 0.00 0.02 1.83 
.67 .19 1121 822.8 88.9 -18.0 j 41.50 1.74 0.00 0.02 1.76 
.68 .80 1117 822.9 87.9 
-19.1 
:1 
42.00 1.67 0.00 0.02 1.69 
.70 .82 1110 823.0 86.9 
-20.3 42.!>0 1.58 0.00 0.02 1.60 
.73 .84 1098 823.2 85.9 
-21.5 , 43.00 1.54 0.00 0.02 1.56 
.75 .85 1093 823.3 84.8 -22.6 43.50 1.50 0.00 0.02 1.53 ,75 .86 1092 823.5 63.8 -23.6 44.00 1.52 0.00 0.03 1.55 
.74 .85 1098 823.7 82.8 -25.0 .-- .~ 44.!:l0 1.59 0.00 0.03 1.62 
.72 .112 1106 823.9 81.1 
-26.1 '!' 45.00 1.51 0.00 0.03 1.54 
.74 .85 1096 824.2 60.7 -2.7.3 45.50 1.46 0.00 0.03 1.49 
.76 .86 1090 824. 4 79.7 -2.8.5 i 46.00 1.43 0.00 0.03 1.46 
.77 .tl7 1068 824.7 78.6 -29.6 i i 
46.50 1.44 0.00 0.03 1.47 
.76 .86 1090 825.0 77.6 -30.8 
369 
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Table 3 (cont.) 
1968 GGA (Explorer 39) 
_106 P 106 P 106i> _106 P log Pe log Ps T z (llr - nO [, - [, MJD rr 0 I 5 t a Tr (OK) (km) (deg) (cleft) 
40347.00 1.64 0,00 0.03 1.68 -16.70 -16.HO 1115 825.3 76.6 -31.9 
4S.00 1.67 0,00 0.03 1.71 .69 .79 1120 826,n 74,S -34,2 
49,00 1,72 0,00 0.04 1,76 ,69 ,78 1123 826.8 72,4 -36,S 
50.00 1,79 0,00 0.04 1.S3 .67 ,16 113~ 821.6 70.3 -38,8 
51.00 1,86 0,00 0.04 1.90 .65 ,73 1142 828.b 68.1 -41.1 
52.00 1.97 0,00 0.04 2.01 .63 .ro 1152 829.b 66.0 -43.4 
53.00 2.09 0,00 0.05 2.14 ,60 .67 1164 830.8 63,8 -45.7 
40353.~0 2.17 0.00 0.05 2,22 -16,59 -16.66 1172 831.3 62.7 -46.9 t 
54.00 2.33 0.00 0.05 2.38 .55 .62 11e9 832.0 61.7 -48.0 
54.50 2.60 0,00 0.05 2.65 .49 .56 12H 832.b 60.6 -49.1 
55.00 2.74 0.00 0.05 2.HO ,46 ,53 1228 833.3 59,S -50.3 
55,50 2.90 0,00 0,05 2,95 .45 ,51 1237 834,n 50.4 -51.4 
40355.75 3.14 0.00 0,05 3.19 -16,42 -16.48 1251 834,3 57.8 -~2.0 
56.00 3.41 0.00 0.05 3.46 .38 ,44 1270 834.7 57.2 -52.5 
%.25 4.32 0,00 0,05 4.31 .26 ,32 1324 835,() 56.7 -53.1 
56.50 3.74 0.00 0.05 3.79 .32 ,38 1296 835.4 56.1 -53.7 
56.75 3.48 0.00 0.05 3,53 .35 ,41 1284 835.8 55.6 -54.2 
57.00 2.79 0,00 0,06 2.85 .44 .50 1242 836.2 55.0 -54.8 
57.25 2,53 0.00 0,06 2,59 ,49 .55 1221 836,5 54.4 -55.3 
57.50 2,06 0.00 0,06 2.12 ,59 ,64 1181 836.9 53.9 -55.9 
57.75 1.91 0,00 0.06 1.97 .63 ,68 1164 837.3 53.3 -56.5 
40358.00 1.89 0.00 0.06 1.95 -16,64 -16.68 1160 837,7 52.7 -57.0 
58.50 1.69 0.00 0.06 1.75 .69 .13 1137 838.5 51,6 -58.2 
59.00 1.71 0.00 0,06 1.77 .69 .'(3 1140 839.4 50.4 -59.3 
59.50 1.75 0.00 0.06 1.81 .68 .71 1145 840.2 49.3 .. 60.4 
60.00 1.85 0.00 0.06 1.92 .65 .69 1157 841.1 4u.l -61.5 
60.50 1.63 0.00 0.06 1.70 .71 .74 1133 842.0 46.9 -62.6 
61.00 1.53 0.00 0,07 1.59 .74 .77 1119 842.9 45.7 -63.7 
61.50 1,50 0.00 0.07 1.57 .75 .77 1115 843.9 44.5 -64.9 
62.00 1.58 0.00 0.07 1.65 .13 .75 1125 844.8 43.3 -06.0 
62.50 1.64 0.11 0.07 1.82 .69 .71 1146 845.8 42.1 -67.1 
63.00 1 .. 59 0.20 0.07 1.86 .68 .69 1151 846.8 40.8 -6B.2 
63.50 1.23 0.27 0,07 1.57 .76 .77 1117 847.8 39.6 -69.3 
64.00 1.02 0.32 0.07 1.42 .80 .1:11 1097 848.8 38.3 -70.4 
64.50 0.90 0.36 0.07 1.34 .83 .83 1085 649.8 37.0 -71.5 
65.00 0.86 0.40 0.08 1.34 .83 ,1:13 1084 850.9 35.1 -72.6 
65.50 0.85 0.43 0.08 1.36 .83 .1:12 1087 851,9 34.3 -73.7 
66.00 0.74 0.46 0.08 1.28 .86 .85 1074 853.0 33.0 .. 74.7 
66.50 0.71 0.48 0.08 1.27 .86 .85 LOn 854.1 31.6 _7~·. 8 ;,. 
67.00 0.68 0.50 0.08 1.26 ,87 .H5 1069 855.2 30.2 -76.9 
61.50 0.60 0.52 0.08 1.20 .89 ,1:17 1058 856.3 28.8 -78.0 
68.00 0.58 0.54 0.08 1.19 .90 ,88 1056 857.5 27.3 -79.1 
68.!'>0 0.50 0.55 0,08 1.14 .92 .89 1046 858.6 25.8 -BO.l 
69.00 0.40 0.57 0.09 1.05 .96 .93 1027 859.7 24.3 .. 81.2 
69.50 0.39 0.58 0.09 1.05 ,96 .93 1026 860.9 22.7 -82.3 
70,00 0.40 0,59 0.09 1.08 .95 .91 1033 862.1 21.1 -83.3 
70.50 0.39 0.60 0,09 1.08 .94 .91 1035 863.2 19.5 -84.4 
71.00 0.38 0.61 0.09 1.08 .94 .91 1036 864.4 17.7 -85.4 
71.50 0.29 0.62 0.09 1.01 .97 .93 1020 865.6 16.0 -86.5 
72.00 0.21 0.63 0.09 .93 -17.01 .97 999 866,8 14.1 -87.5 
72.50 0.16 0.63 0.09 .88 ,03 .99 986 868.0 12.2 -88.5 
73.00 0.19 0.64 0.09 .92 .02 .97 999 869.2 10.2 -89.5 
• 73.50 0.17 0.65 0.09 .91 ,02 .97 999 870.4 8.1 .. 90.5 
14.00 0.15 0.65 0.09 .90 .02 .97 999 871.7 ;:..0 -91.5 J 74.!l0 0.11 0.66 0.09 .86 .04 .99 987 872.9 3.6 -92.5 
75.00 0.12 0.66 0.09 ~88 .03 .98 993 874.1 1.2 -93.5 lj 
15.50 0.14 0.67 0.09 .90 .03 .97 999 875.3 358.6 -94.4 "1 ~ 
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Table 3 (cont.) 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106 p _106 p log Pe log Ps T z arr-nO orr - °0 s t a rr (OK) (Jan) (deg) (deg) 
40316,00 0,22 0.67 0,09 ,98 -16,99 -16,93 1021 816,5 355.9; -95,11. 
16,50 0.24 0.67 0,09 1.00 ,99 ,92 1025 877.7 352.9: -96,3, 
71,00 0,32 0,67 0,09 1,08 ,96 ,89 1045 879,0 349,71 -97.Z 
71,50 0.35 0.67 0,09 1.11 ,95 ,88 1050 880.2 346,31 -98,1! 
18,00 0,36 0.67 0,09 1,12 ,95 ,88 1052 881,4 342,5 -98,9 
78,50 0,31 0,67 0,09 1,13 ,95 .87 1054 882,6 338,5 .. 99.1 
79,00 0.39 0.67 0,09 1.15 ,95 ,86 1057 883,8 334,1 .. 100,~ 
79,50 0,38 0.67 0,09 1.14 ,96 .87 1052 885.n 329.2 .. 101,~ 
80,00 0,46 0 .. 66 0,09 10 2 1 ,94 ,84 1067 886,2 323,9 -101.S 
80,50 Oe53 0.66 0,09 1.29 .91 ,81 1083 887,4 318,2 -102.4 
81,00 0,64 0.66 0,09 1.39 ,89 ,78 1101 888,5 312.0 -102,9 
81,50 0,59 0,66 0,09 1.34 .91 .79 1092 889,7 305,3 -103,3 
82,00 0,47 0,65 0,09 1.21 .95 .84 1066 890.8 298,3 -10:3.6 
82,50 0.38 0,65 0.09 1.11 ,99 ,87 1044 892,0 291,0 .. 103.7 
83,00 0,34 0.64 0,08 1,07 -17.01 ,89 1036 893,1 283,6 .. 103.8 
83,50 0.50 0.64 0.08 1,22 -16,95 .84 1073 894,2 276.3 -103,7 
84,UO 0.63 0,64 0,08 1,35 ,92 ,79 1099 895,3 269,1 -103,6 
84,50 0,76 0.64 0,08 1.48 ,88 ,75 1123 896,4 262,3 -103,3 
85,00 0.64 0.62 0,08 1,34 .93 ,19 1099 897.5 255,8 -102,9 
85,50 O,6? 0.62 0,08 1.32 ,93 ,Il0 1097 898.6 249.9 -102,4 
40386.00 0,50 0.61 0,08 1.27 -16,95 -16,82 1087 899.6 244.4 .. 101,9 
87,00 0,58 0.60 0,08 1,26 .96 ,82 1089 901,6 234,8 .. 100,6 
88.00 0.49 0.58 0.08 1.14 -17,00 ,87 1068 903.6 226.7 -99,1 
89.UO 0.38 0.57 0,07 1,02 ,OS ,92 1043 905.4 219,8 -97,S 
90,00 0,30 0.55 0,07 .92 .09 ,96 1025 907,2 213.9 -95.8 
91.00 0.25 0,53 0,07 .85 .12 ~17,OO 1011 908,9 206,7 ~94,O 
92.UO 0.23 0,50 0.06 ~80 .15 .U3 998 910,5 204.1 ... 92.2 
93,00 0.22 0,48 0,06 ,77 ,18 .05 991 911.9 199,9 -90,3 
94.00 0,20 0.46 0,06 ,72 .21 ,08 978 913.3 196.1 -88.3 
95,00 0,19 0.44 0.05 .69 ,23 ,10 971 914,5 192,5 -86.4 
96.UO 0,19 0,41 0,05 .65 ~26 .13 957 915,7 189,2 -84.4 
97.00 0,18 0.39 0,04 Q61 ,3D .16 943 916,7 186.0 -82.3 
96.00 0,15 0,37 0.04 .56 ,34 .20 924 911,6 183.0 -80,3 
99,00 0,15 0,34 0.04 ,53 .37 .23 915 918.3 180.2 .. 78,2 
40400,00 0.16 0,31 0,03 ,50 .40 ,26 904 919.0 177.4 -76.2 
OLOO 0,19 0,29 0,03 .50 ,40 ,27 909 919,5 174.7 -74.1 
02.00 0,21 0,26 0,02 .49 .42 ,28 909 919,8 172,1 -72,0 
03.00 0.25 0.23 0,02 .50 ,42 .28 918 920,1 169.5 .. 69.9 
04.00 0,33 0,20 0.02 .55 .39 ,24 946 920,2 167,0 -67,8 
05.00 0,36 0,17 0,01 .54 ,40 .25 947 920,2 164,0 -65,6 
06.00 0.38 0.14 0,01 ,52 ,42 .27 942 920,1 162,2 -63,S 
07,00 0,40 0.11 0,00 ,51 ,44 ,29 941 919,8 159.8 -ol.j ,r 08.00 0.42 0.08 0,00 ,50 ,45 ,3D 940 919,4 157.5 -59.2 
09,00 0.46 0,,05 _0,01 .50 ,46 ,3D 943 918,9 155,2 .. 57.0 
10,00 0,50 0.02 -0.01 ,51 .45 .30 953 918.3 152,9 -54.8 
11,00 0.54 _0,01 .. 0,02 ,52 ,45 ,30 962 917.5 150.7 -52.6 
12,00 0.61 _0,04 -0,02 ,54 ,44 ,28 976 916,6 148,4 -50.4 
13.00 0,64 
-0,01 -0.02 ,55 ,43 .28 986 915.5 146.2 .. 48,2 
14.UO 0.65 _0.10 -0,03 0 53 .45 ,3D 980 914,4 144.0 -46,0 ~ 
15.00 0,66 
-0.13 _0.03 .50 ,48 ,32 967 913.1 141.9 -43.8 i 1 16,00 0.68 -0,16 -0,03 .48 ,50 .34 961 911,8 139.7 -41.6 -, 
17,00 0,67 
-0,19 -0.04 ,45 ,53 ,38 954 910,3 137,5 -39.4 l ~ 18.00 0.66 _0.21 _0,04 ,41 ,56 ,42 939 908,6 135,4 -37.2 I 19,00 0.65 _0,24 _0,04 .37 ,60 ,47 919 906,9 133.3 .. 34,9 ~, 20,00 0,60 _0,27 -0,05 ,29 ,71 .57 864 905,1 131,1 -32.7 21,00 0.61 _0,29 _0,05 ,27 ,73 .61 854 903,2 129,0 -30,4 . 'j 22,00 0,64 _0.31 _0,05 .28 ,71 .59 869 901.2 126,9 -28.2 23,00 0.68 _0,33 _0,06 ,3D ,68 ,57 891 899.2 124.8 -25.'1 24.00 0,69 
-0.34 -0,06 ,29 ,70 ,~8 883 897,0 122.7 -23,7 
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Table 3 (cont.) 
1968 G6A (Explorer 39) 
MJD _106 P 106 P 106 P _106 P log Pe log Ps T z arr-nO OTT -:'0 s t a TT 
(OK) (kIn) (deg) (de~) 
40425.00 0.72 _0.35 _0.06 .30 -17.69 -17.57 893 894.8 120.6 .. 21.4 
26.00 0.72 _0.36 ,,:,0.06 .30 .68 .57 898 892.6 118.6 -19.2 
40426,,50 0.74 _0.36 .. 0.06 .32 -17.65 -17.54 915 891.5 117.5 -18.0 
27.00 0.73 _0.36 _0.06 .30 ,68 ,57 903 890.3 110,5 -10.9 
27.!:l0 0.76 _0,36 .. 0.06 ~34 .62 .51 934 889.2 115.4 .. 15.8 
28.00 0.82 _0.36 .. 0,06 .40 .55 ,44 970 888.0 114.4 .. 14.6 
28.50 0.86 _0.35 .. 0.07 .44 .51 .40 987 886.9 113.3 -13.5 
29.00 0.92 _0.34 -0.0" .51 .45 .33 1015 885.1 112.3 -12.4 
29.50 0.87 _0.33 -0.01 .48 .47 .35 1004 884.6 Ill. :3 .. 11.2 
30.00 0.86 -0.31 MO.01 .48 .47 .36 1006 883.4 110.2 -10.1 
30.!:l0 0.84 -0.29 -0,07 .48 .46 .36 1009 882.3 109.2 -9.0 
31.00 0.79 _0.26 -0.07 .47 .47 • ::57 1007 881.2 108.1 -7.8 
1- 31.50 0.74 -0.22 -0.07 .46 .47 .38 1003 880.0 107.1 .. 6.7 
32.00 0.75 -0.16 .. 0.07 .52 .42 .32 1021 878.9 106.0 .. 5.5 
32.50 0.73 .. 0.07 -0.07 .59 .36 .26 1050 811.8 105.0 .. 4.4 
33.00 0.10 0.00 .. 0.07 .64 .32 .22 1065 876.7 104.0 .. 3.3 
33.50 0.73 0.00 -0.01 .67 ,29 .20 1075 875.6 102.9 -2.1 
34.00 0.14 0.00 -0.07 .67 .29 .20 1075 874.6 101.9 -1.0 
34.50 0.82 0.00 -0.07 .76 .23 .14 1098 873.5 100.8 0.2 
35.00 0.96 0.00 -0.07 .89 .16 ,07 1125 872,5 99.8 1.3 
35.50 1.00 0.00 _0.01 .94 .13 .04 1136 871.5 98.7 ".5 
36.00 1.05 0.00 -0.07 .98 .10 .01 1146 870.6 97.7 3.6 
36.50 1.51 0.00 -0,06 1./j·5 -16.91 -16.83 1216 869.6 96.6 4.8 
37.00 1.58 0,00 -0,06 1.51 .88 .80 1227 &68.7 95.5 5.9 
37.50 1.61 0.00 .0.06 1.54 .87 .19 1231 867.8 94.5 1.0 
38.00 1.56 0.00 -0.06 1.49 .88 .81 1224 866.9 93.4 8.2 
38.50 1.48 0,00 .0.06 1.42 .90 .83 1216 866.1 92.4 9.3 
39.00 1.45 0.00 .0.06 1.39 .91 .84 1212 865.3 91.3 10.5 
39.50 1.49 0.00 .0.06 1.43 .89 .83 1215 864.5 90.2 11.6 
40.00 1.62 0.00 _0.06 1.56 .85 .80 1229 863.8 89.2 12.8 
40.50 1.66 0.00 .0.06 1.60 .84 .18 1233 863.1 88.1 13.9 
41.00 1.75 0.00 .0,06 1.69 .81 • '76 1243 862.4 81.0 15.0 
41.50 1.76 0.00 -0.06 1.70 .81 .16 1244 861.:! 8!J.9 16.2 
42.00 1.74 0.00 .0.06 1.68 .81 .76 1243 861.2 B4.8 17.3 
42.50 1.67 0.00 .0,05 1.61 .82 .18 1234 860.6 1l3.7 la.5 
43.00 1.49 0,00 .0,05 1.43 .88 .83 1212 860.1 82.6 19.e 
43.50 1.41 0.00 .0.05 1.36 .90 .86 1203 859.6 81.5 20.8 
44.00 1.30 0.00 ·0.05 1.25 .94 .90 1186 859.2 80.4 £1.9 
44.~0 1.23 0.00 -0.05 1.18 .91 .93 1174 858.8 79.3 .2.3.1 
4$,00 1.30 0.00 -0,05 1.26 .93 .89 1181 858.4 78.2 24.2 
45.50 1.33 0.00 -0.04 1.29 .91 .87 1195 858.1 77 .1 25.3 
46.00 1.33 0.00 .0.04 1.29 .91 .In 1195 851.8 °f';).9 26.5 
46.50 1.09 0.00 -0,04 1.05 
-17.00 .97 1157 857.6 74.8 27.6 
47.00 0.95 0.00 -0.04 .91 .07 .. 17 .04 1132 857.4 73.6 2il.8 
47.50 0.87 0.00 .0.04 .83 .11 .Otl 1117 857.2 72.5 2-1.9 
48.00 0.79 0.00 .0,03 .75 .15 .13 1098 857.1 71.3 31.1 
48.50 0.79 0.00 ·1,).03 .75 .16 .13 1097 857.0 70.1 32.2 
49.00 0.78 0,00 .0.03 .76 .15 .12 1099 857.0 68.9 33.: 
49,,50 0.70 0.00 .0.03 .68 .20 .17 1080 857.0 67.7 34.5 
50.00 0.70 0.00 .0.02 .68 .20 ,17 1080 857.0 66.5 35.6 
50.50 0.68 0.00 -0.02 .66 .21 .18 1075 857.1 65.3 36.8 
51.00 0.63 0.00 .0.02 .61 .25 .22 1061 857.2 64.0 37.9 
:>1.50 0.63 0.00 .0.02 .61 .25 .22 1060 857.4 62.7 39.0 
52.00 0.64 0.00 .0.02 .62 .24 .21 1062 857.6 61.4 40.2 
52.50 0.59 0.00 -0.01 .58 .27 .24 1051 857.8 60.1 "t1.3 
53.00 0.60 0.00 .0.01 .59 .26 .23 1054 858.1 58.8 42.5 
53.50 G.61 0.00 .0.01 .60 .26 .22 1055 858.4 57.5 43,6 
54.00 0.57 0.00 .0.01 .57 .28 • 25 1045 858.7 56.1 44.7 
54.50 0.59 0.00 0.00 .58 .28 .24 1047 859.1 54.1 45.8 
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Table 3 (cont.) 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106 p _106 P log Pe log Ps T z °rr-oO 6n - f'o s t a rr 
(OK) (km )1 Cdeg) (deg) I 
40455.00 0.66 0.00 0,00 .66 -17,22 "11.18 1068 859.~ 53.3 47.0 
55.50 0.65 0,00 0,00 .66 .22 .18 1067 859.9 51.8 48.1 
56.00 0.68 0.00 0,00 .68 .20 .16 1013 860.~ 50.3 49.2 
~6.50 0.71 0,00 0,01 ,11 .18 ,14 10S1 860,9 4S.7 ~0.4 
57.00 0.82 0.00 0.01 .83 .12 .07 1105 861.5 47.~ 51.5 
57,50 0.83 0.00 0.01 .84 ,11 .06 1106 862.1 45,5 52.6 i ~. 50,00 0.87 0.00 0.01 .88 ,09 .U4 1114 862,7 43.8 53.7 
58.50 0.93 0.00 0,01 095 ,06 .01 1125 863,3 42.1 54.8 
59.0(j 0.98 0.00 0.02 1.00 ,05 -16,99 1131 864.0 40.2 55,9 
::>9.50 1.14 0.00 0,02 1,16 -16,98 .9~ 1158 864,b 38.4 57.0 
60.00 1.80 0.00 0.02 1.82 .71 .11 1238 865.4 36.4 ~8.1 
60.50 1.57 0.00 0.02 1,60 .83 .16 1214 866.1 34,3 59.2 
61.00 1..48 0.00 0.03 1.50 ,87 .80 1200 866,9 32.1 60.3 
61.50 1,44 0.00 0.03 1.41 ,88 .81 1194 867.7 29.8 61.3 
62,00 1.20 0.00 0,03 1.23 .97 .89 1162 868.5 27.4 62.4 
62.50 1.28 0.00 0.03 1.31 .94 .86 1171 869.3 24.8 63.4 
63,UO 1.42 0.04 0.03 1.49 .89 .IU 1191 810.2 22.0 64.4 
63.50 1.51 0.10 0.04 1.65 .85 .17 1207 811.1 1~.0 65.4 
64.00 1.21 0,16 0.04 1.41 .92 .83 1179 872,0 15.e 66.4 
64.50 1.21 0,21 0.04 1.46 ,91 .82 1183 812.9 12.4 67.4 
65.00 1.13 0.26 0.04 1.43 .93 .113 1178 873.9 8,6 68.3 
65.50 1.03 0.31 0.04 1.~9 .95 .85 1171 874,8 4.5 69.2 
66,00 0.97 0.35 0,05 1.37 .96 .86 1166 815,8 0.1 70.0 
66.50 0.89 0.38 0.05 1.32 .98 .88 1158 876.8 355.2 70.8 
67.00 0.84 0.41 0.05 1.31 .99 .89 1155 877.8 3It9.9 71.5 
6',',50 0.76 0.44 0.05 1.26 -11,01 .90 1148 878.8 344,~ 72.2 
68.00 0.72 0.47 0,05 1.24 .02 .91 1144 879.9 338.0 72.8 
68.!J0 0.65 0.49 0.05 1.20 .04 ,92 1137 880.9 331,5 73.3 
69.00 0.74 0.51 0.06 1.:H .00 ,H9 U51 881,9 324.6 73.7 
69.50 0.76 0.53 0,06 1.35 -lb.99 .87 1155 883.0 317 ,5 14.0 
70,00 0.78 0.55 0.06 1,39 .. 98 .85 1160 884.1 310.4 74.2 
70.50 0.81 0.57 0 0 06 1,44 ,97 .114 1164 885.1 303,3 74~2 
71.00 0.41 0.58 0,06 1.05 
-17.11 .96 1107 886.2 296.4 74.2 
71,50 0.26 0.60 0.06 .91 .18 -17.05 10al 887.3 289.9 74.1 
72.00 0,24 0.61 0.06 .91 .18 .05 1079 888,4 283.7 73 .8 
72,50 0.41 0.62 0.06 1.09 .11 -16.97 1110 889.5 278.0 13.5 
73.00 0.29 0.63 Oe06 .98 .16 -17.02 1091 890.5 272,8 73.2 
73.50 .0.06 0.64 0.06 .65 .34 .20 1013 891.6 268.0 72.7 
74.00 
-0.13 0.65 0,07 .59 ,38 .25 991 892.7 263.5 72..2 
74.50 
-0.12 0.66 0.07 .60 .37 .24 997 893,8 259,5 71.7 
! 75.00 -0.13 0.66 0.07 560 ,37 .24 995 894.8 255.7 71.2 
~, 75.50 -0.10 0.67 0.07 .63 ,36 .22 1002 895.9 2.52.3 70.6 I , 
76.00 
-0 .1B 0.67 0.07 .56 !1 .41 ,27 977 896.9 249.1 69.9 ~ji. I 
1 76.50 -0.20 0.67 0.07 .54 .42 .29 969 898.0 246.2 69.3 ,~ 
! 77 .00 
-0.19 0.61 0.07 .55 .41 .28 975 899.() 243.4 68.6 J 77 .50 -0.21 0.68 0,01 .54 .42 .29 971 900.0 240.8 67.~ It 78.00 -0.17 0.68 0,07 .50 .39 ,26 983 901.0 238.4 67.3 
"J 78.50 
-0.13 0.68 0.07 .62 ,37 ,23 993 902,0 236,1 66.5 
" 79.00 
-0.11 0.68 0,07 .64 ,37 .21 990 903.0 234,0 'I 65.8 t( 79.50 0.02 0.67 0,07 .76 .30 .13 1022 903.9 231.9 65.1 
" 
80.00 
-0.01 0.67 0.07 .73 .32 .15 1014 904.9 '1 229.9 64.4 ! ) 80.50 -0.07 0,67 0.07 .67 ,35 .19 997 905.8 228.1 63.6 
81.00 
-0.10 0.67 0.07 .64 .31 .22 990 906.? 226.3 62.9 81.50 
-0.10 0.67 0.07 .64 
.37 .21 986 907.5 224.5 62.1 
82.00 
-0.04 0.66 0,07 .69 .34 .18 996 908.4 222.a 61.3 82.50 0.02 0.65 0~07 .74 
.32 .14 1008 909.2 221,2 60.e 83.00 0.00 0.65 U.07 .71 .34 .16 997 910.0 219.6 59.8 • B3.50 ... 0.05 0.64 0,07 .66 .37 ~19 9S£ 910.8 21S.1 59,0 84,00 
-0.04 0.64 0.07 .67 .35 .19 989 911.5 216.6 58.2 84.50 .0.08 0.63 0.07 .62 .39 .22 968 912.3 215.l 51.4 
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106 P 106 1\ _106 P s a 
0,62 0.07 ,~7 
0.62 0,01 .(>0 
0,61 0,01 ,58 
0,60 0.06 ,56 
0,59 0.06 ,63 
0.58 0,06 .61 
0,58 0,06 ,oS 
0,56 0,06 ,68 
0,55 0,06 ,69 
0,54 0,06 .70 
0,53 0,06 ,66 
0,52 0,05 .64 
0,51 0,05 .63 
0,49 0,05 .64 
0.48 0,05 ,65 
0,47 0,05 1.04 
0,46 0,04 1.20 
0,44 0,04 .97 
0,43 0,04 1.21 
0,41 0,04 1.14 
0,40 0,04 .91 
0.39 0,04 .62 
0.37 0,03 ,S8 
0.36 0.03 .51 
0.35 0.03 .54 
0.33 0.03 .60 
0.31 0,02 .56 
0.30 0.02 .54 
0.28 0.02 .54 
0.25 0,02 .54 
0.22 0.01 .53 
0.19 0,01 .55 
0.16 0,00 .57 
0.12 0,00 .58 
0.09 0,00 .64 
0.05 .0,01 .58 
0.02 .0.02 .52 
.0.01 .0.02 ,49 
_0.05 .0.03 .47 
-0.08 _0,03 ,46 
.0.11 .0.03 .48 
_0.14 
-0.04 .51 
.0.18 .0,04 .55 
... 0,21 .0.05 ,58 
_0.24 -0,05 ,63 
.0.27 .0,05 .70 
.0.30 .. 0.06 .79 
.0.33 .0.06 ,88 
.0.34 .0.06 .92 
_0,35 .0,06 .95 
_0.36 .0.07 .98 
.0.36 wO.07 1.02 
.0,39 .0.07 1.08 
_0,40 .0.07 1.19 
.0.41 -0.07 1.26 
_0.42 
-O,O? 1.27 
.. 0.44 .0.07 1.Z3 
_0,45 .0,07 1.22 
Table 3 (cont.) 
log Pc log Ps '1' TT 
(OK) 
-17,42 .. 1'7,26 947 
.40 .24 961 
,41 ,.25 i 952 
,43 ,27 943 
.3'7 ,22 971 
,39i ,23 959 
,37 .20 966 
,35 ,18 974 
,35 ,17 976 
,35 ,17 974 
,37 ,19 i 956 
.38 ,2l 949 
,39 ,21 I 946 
,38 ,l'! 950 
,38 ,20 947 
,19 .. 16,99 1043 
,13 .92 1070 
.22 -n,Ol 1023 
,13 ·16,91 1064 
.16 .93 1050 
,24 ·17,04 1005 
,40 ,,2 917 
.43 .24 900 
.49 .30 861 
.46 .28 876 
.41 .23 905 
,44 .~6 888 
.45 .28 881 
.17.44 -17.28 882 
,44 .28 878 
.45 .29 868 
.43 ,27 881 
.41 .26 890 
.41 .25 885 
.37 ,20 905 
.41 .25 884 
.45 .29 861 
.46 .~2 851 
.48 .34 842 
.49 .35 836 
.46 .33 848 
.44 .30 861 
,41 .27 876 
,39 .24 889 
,36 .ll 908 
.32 .15 929 
.26 ,10 959 
.21 ,OS 963 
.. 17,19 "17.02 994 
.17 .00 1002 
,16 ·16.99 1009 
.14 .97 LCl18 
.11 ,95 1030 
.07 .90 1049 
,04 .87 1061 
.03 .86 1065 
.04 .88 1060 










































































































































Table 3 (cont.) 
,~ 
~ 1968 66A (Explorer 39) 
MJD _106 P 106 P 106 P _106 P log' Pc log Ps T z a iT-aO 0'Tr-oO s t a r. (OK) (kro) (deg) (deg) 
40523.50 1.69 -0.45 -0.01l 1.16 -17.06 -16.91 1051 891.3 13CJ.4 -8.0 
f' 24.00 1.69 _0.46 -0.08 1.15 .06 .91 1050 890.5 129.4 -8.9 
11 24.50 1.68 _0.47 -0.08 1.13 .06 ,92 1048 889.8 128.3 -9.8 fl 25.00 1.62 -0.47 -0.08 1.07 .09 .95 1040 889.0 127.2 -10.6 ~ 25.50 1.63 -Os48 -0,08 1.08 .08 .94 1043 888.3 126.2 -11.5 26.00 1.65 _0.48 _0.08 1.09 ,07 .93 1046 887.5 125.1 -12.4 ~ 
26.50 1.63 _0.48 -0.08 1~07 .07 .95 1044 886.8 124.Q -13.2 i',·" 
27.00 1.62 .0.49 -0.08 1 .. 05 .08 .95 1042 886.1 122.9 -14.1 
27.50 1.66 -0.49 _0.08 1.09 .06 .93 1050 885.4 121.8 -15.0 
28.00 1.64 -0.48 -0.08 1.07 .06 .93 1049 884.7 120.7 -15,9 
28.50 1.65 -0.48 -0.08 1,08 ,OS .92 1053 884.0 1~9.6 -16.7 
r- ~ 29.00 1.60 -0.47 -O.OB 1.05 .06 .94 1049 883.4 111l.5 -17.6 29.50 1.61 _0,47 .. 0,08 1.06 ~06 .94 1052 882.7 117.4 -18.5 
30.00 1.56 .. 0.46 .. 0.08 1.02 .07 .96 1047 882.1 116 .. 3 -19.3 
30.50 1.54 _0.44 _0.08 1.02 .07 .95 1048 881.5 ll5.2 -20.2 
31.00 1.47 _0.43 -0.08 .96 .09 .98 1039 880.9 114.0 ~21.1 
~; 31.50 1.39 _0.41 _0.08 .91 .11 -17,00 1032 880.4 112.9 -22.0 
. 
Ii 32.00 1.48 .. 0.39 _0.08 1.01 .06 -16.95 1052 879.8 111.7 -22.6 Ii 32.50 1.56 _0.36 -0.08 1.13 .00 .1l9 1074 879.3 110.6 -23.7 
[\ 33.00 1.57 -0.32 -0.08 1.17 -16.98 .1l7 1082 878.8 109.4 -24.0 33.50 L.68 -0.28 -0.08 1.33 .92 .81 1106 878.3 108.2 -25.4 
H 34.00 1.7,7 -0.22 -0.08 1.47 .87 .75 1125 877.9 HJ7.0 -26.3 to 
if 34.~0 1.78 -0~16 -0.08 1.!:l4 .83 .72 U39 877,5 105.8 -27.2 ~ ~ 35.00 1.73 0,00 -0.08 1.66 ,80 .09 1152 877,1 104.6 -28.1 
I: 35.~0 1.35 0.00 -0,07 1,27 .91 .80 1109 876.7 103.4 -28.9 36.00 1.04 0.00 -0.07 .97 -17.03 .92 1067 876.4 102.1 -29.8 
l: 36,~0 0.89 0.00 -0.07 .82 .11 -17.00 1037 876.1 100,9 -30.7 I! 37.00 0.93 0.00 -0.07 .86 .08 -16.98 1046 875.8 99.6 -31.6 37.50 1.00 0.00 -0.07 .93 .05 .95 1060 875.6 98.3 -32.4 I! 38.00 1.10 0.00 -0.07 1.03 .01 .91 1077 875.4 97.0 -33.3 j j, 38.50 1.06 0.00 _0.07 1.00 ~02 .92 1075 875.2 95.7 .. 34.2 39.00 1.06 0.00 -0,07 .99 .02 .92 1075 875.1 94.4 -35,0 
39.50 1.03 0,00 -0.06 .97 .03 .93 1073 874.9 93.0 -35.9 ] 40.00 1.05 0.00 ",,0.06 .99 .02 .92 1078 874.9 91.6 -36.8 40.~0 1.06 0.00 _0.06 .99 .01 .91 1080 874.8 90.2 -37.6 41.00 1.06 0,00 _0,06 1.00 .00 .90 1084 874.8 88.7 -38.5 41.50 1.14 0.00 _0.06 1.09 -16.96 .1:l6 1100 874.9 87.3 -39.', 
42.00 1.21 0.00 -0.05 1.15 .93 ,83 1112 875.0 85.6 -40.2 " 
42.50 1.30 0.00 -0.05 1.24 .90 • {9 1126 875.1 84.2 -41.1 
1 43.00 1.34 0.00 -0.05 1.29 .88 .77 1135 875.2 82.6 -41.9 43.50 1.44 0.00 -0.05 ' 1.39 ,84 .73 1151 875,4 81.0 -42.8 44.00 1.51 0.00 ... 0,05 1.46 .81 .70 1162 875.6 79.3 -43.6 
44.50 1.53 0.00 -0.04 1.49 .80 .69 1169 875.9 77.6 -44.5 I 45.00 1.56 0.00 -0.04 1.52 .78 .66 1176 876 ,I 75.8 -45.3 45.50 1.57 0.00 -0.04 1.53 .78 .66 1179 876.5 73.9 -4b.2 46.0Q 1.63 0.00 -O~04 1.59 .77 .65 1184 816.8 72 .0 -47cO 46.50 1,67 0.00 -Q.O~ 1.64 .75 .63 1190 S77.2 70.0 -47.8 47.00 1.74 0.00 .. 0.03 1.71 ,73 .61 1200 871,7 67.9 -48.7 
47.50 1.76 0.00 _0.03 1.74 .72 .59 1206 878.2 65.7 -49,,5 .~ .~ 48.00 1.79 0.00 -0.02 1.76 .71 .59 1210 878.7 63.3 -$0.3 ~ 48.50 1.82 0.00 -0.02 1.80 
.71 .58 1214 879.2 60.9 .. 51;.,l , 
49.00 1.85 0.00 -0.02 1.84 .70 .57 1218 87~.8 58,2 ,,.51.8 
1 
49.50 1.87 0.00 -0~02 1.85 .70 .56 1221 880.4 S5.5 ... ~2.6 
50.00 1.91 0.00 -0.01 1.90 .69 .55 1221 881.1 52.5 .:.53.4 
50.50 1.96 0.00 -0.01 1.95 .68 ,54 1231 881.8 49.3 ' 
-54.1 51.00 2.04 0.00 .. 0,01 2.03 
.07 .53 1238 882.5 45.8 ... 54.8 




~n~:~:';,_-:2~=_r~~~ __ ~~~~~_~"~~ __ 'J:~"_""~~~ hii.j*~i¥-<T~;;.-L";.~:::.~:;:~,;a;!,.),,;;:;;~:,=~N:;~~i:~=:i::·,;:':··.,:::=:':~:=::~·_·~~~~=·~7:~~~?.~~ ~ 
~' .• '~~'~'. "1'" ,. 
.i.J· 'I 
Table 3 (cont.) 
l. 1968 66A (Explorer 39) 
MJD _10
6 P 106 P 106p _106 P log Pe log Ps T z 01T- n O °,,-°0 s t a 1T (OK) (Ian) (deg) (deg) 
, 
40553.~'1 1.91 0.00 0.01 1.92 -16,73 :-16,79 1228 886.6 2h5 .. 57.1 
54.UO 1.18 0.00 0.01 1.19 ,77 ,82 1215 881.5 17.8 -5S.2 
54.50 1.75 0.00 0,01 1.17 .18 .83 1213 888.5 11.6 -58.5 
55.00 2.10 O. ()(j 0.02 2.11 .71 .75 1244 889,5 5,0 .. ~8.8 
55.50 1.89 O.OC! 0.02 1.91 .76 .80 1226 ,'390.5 358.0 -58.9 " 
56.00 1.!i5 0,,00 0.02 1.57 ,86 ,89 1190 891.5 350,8 -59,0 
[; 56,,50 1.31 0.00 0.03 1.40 .92 .95 1170 892.6 343.4 -59.0 ". 
~ 57.00 1.22 0.00 0.03 1.25 .98 -17.01 1150 893.7 336.1 -58.8 
a 57.!l0 1.15 0.00 0.03 1.19 -11.01 .03 1142 894.8 329.0 -58.5 ~ 58.00 1.09 0,.00 0.03 1.12 .04 .06 1133 896.0 322.2 -58.1 
" , ~ 58.50 1.10 0.00 Oe04 1.14 .04 .05 1136 897.2 315.8 -57.1 
f ....... , .~ 59.00 1.17 0.00 0.04 1.21 .Oi! .03 1146 898.4 309.8 -57.1 
r E 59.50 1.32 0.0i) 0.04 1.36 -16.97 -!t.l.98 1167 899.6 304.3 -56.5 " B 60.00 1.36 (l.OO 0.05 1.41 .96 .96 1113 900.a 299.3 -55.8 
60.50 1.44 0.00 0,05 1.49 .94 .94 1183 902.1 294.6 -55.1 
61.00 1.88 0.00 0.05 1.94 .83 .81 1230 903. 4 290.4 -54.3 
61.50 1.40 0.00 0.06 1.4 6 .96 .94 1183 904.7 286.5 -53.5 
62.UO 0.69 0.06 0.06 .80 -11.24 -1f.21 1084 90tH) n 282.9 -52.6 
62.!l0 0.56 0.14 0.06 .76 .27 .Z4 1073 907.3 279.5 -51.7 
63.00 0.51 0.21 0.06 .18 .27 .24 1077 908.7 276.4 -50.8 
63.50 0.46 0.27 0.07 .79 .27 .23 1079 910.0 273.6 -49.9 
64*00 0.41 0.31 0.07 .79 .28 .24 1079 911.4 210.8 -49.0 
64,.50 0.34 01135 0.07 .76 .30 .26 1073 912.8 266.3 -48.1 
65.00 0.21 0.39 0.07 .68 .35 .31 1055 914.2 265.9 -47.1 
65.50 0.14 0.42 0.08 .64 .39 .34 1046 915.6 263.6 -4b.l 
66.00 0.10 0.45 0,08 .63 .40 .34 1041 917.0 261.4 -45.2 
66.50 0.06 0.48 0.08 .62 .41 .35 1038 918.4 259.3 -44.2 
67.00 0.05 0.50 0,08 .64 .41 .34 1045 919.9 257.3 -43.2 
67.50 0.06- 0.53 0.09 .68 .39 ,32 1051 921.3 255.4 .. 42.2 
68.00 0.06 0.55 0.09 .69 .38 ,31 1061 922.7 253.b -41.2 
68.50 
-0.01 0.57 0,09 .b5 .41 .34 1052 924.1 251.8 -40.2 
69.00 ~0.04 0.58 0.09 .63 .43 .36 1047 925.6 250.0 -39.2 
69.50 -0.0'( 0.59 0.09 .62 .45 .37 1043 927.0 248.4 -38.2 
10.00 -0.10 0.61 0.10 .60 .41 ,38 1035 928.4 246.7 -37.2 
70.!)O 
-0.13 0.62 0.10 .59 .48 ,39 1032 929.6 245.1 -3b.2 
71.00 -0.02 0.63 0.10 .71 .41 .31 1064 931.2 243.6 -35.1 
11.50 0.03 0.64 0.10 .77 .38 .28 1078 932.6 242.0 -34.1 
72.00 
-0.08 0.65 0,10 ,68 .44 .33 1056 934.0 240.5 -33.1. 
72.50 -0.15 0.66 0.10 .61 .49 .38 1038 935.4 239.1 -32.1 
73.00 
-0.17 0.67 0.10 ,59 .51 .40 1033 936.7 237.6 -31.1 
73.50 -0.22 0.61 0.10 .55 .54 .43 1019 938.1 236.2 -30.1 
74.00 
-0.24 0 0 _61 O.ll ,54 .56 .44 1017 939.4 234.8 -29.0 
74.50 
-0.29 0.68 0.11 .50 .59 .47 1001 940.7 233.4 -28.C 
75.00 ~O.25 0.68 0,11 •. 54 .5·6 .44 1016 942.0 232.1 -27.(, 
75.50 
-0.22 0.68 0.11 •• !i8 .5'4 .41 1032 943.3 230.7 -26.0 
16.00 
-0.20 0.69 0,11 .59 .53 .41 1034 944.6 229.4 -25.0 
16.50 
-0.17 O~69 0.11 .63 .51 .38 10'47 945.8 228.1 -23.9 
77.00 
-0.07 O.(;]? 0,11 .12 .46 .32 1012 947.0 226.8 -22.9 
77.50 
-0.06 0.69 0,11 .74 .46 .31 1073 9,418.< 225.5 -21.9 
78.00 
-0.07 0.69 0.11 .73 .47 •. 31 1068 94~'4 224.3 -20.9 
78.50 
-0.02 0.68 0.11 .17 ,45 .29 1078 9:50..5 223.0 -19.9 
79.00 
-0.09 0.68 0.11 ,70 .50 .33 1059 9151.6 221.8 -18 .. 9 
19.50 
-0.23 0.68 0.11 .56 .59 .43 1015 9:52.7 22u.5 -17 .8 
80.00 
-0.13 0.67 0.11 .66 .52 .316 1Q'5,0 9'53.7 219.3 -16.8 
80.50 
-0.18 0.67 0.11 .59 .51 .41 1027 954.8 218.1 -15.6 
81.00 
-0.14 0.66 0.11 .64 .5'4 .318: 1,044 955.7 216.9 -14.6 • 81.50 
-0.22 0.66 0.11 .55 .6,.l .4'.5 1014 956.7 215.7 -13.8 
8Z~00 .. 0.19 0.65 0.11 .57 .,60 .43 1018 957.6 214.5 -12.8 
82.50 
-0.25 0.64 0.11 .51 .65 .'4.8 9194 958.5 213.3 -11.8 
83.00 











Table 3 (cont. ) !~ 
" 
II 1968 66A (Explorer 39) I, 
!) I, 
" 
_106 P 106 P 106 P _106 P 
o - b 
., 
log P





s t a 11" :1 
(OK) (Iml) (deg) (cleg-) ~ 40583,5b 
-0.30 0 .. 63 0.11 .44 
-17.69 -17,~5 912 960.1 210.9 -9.8 
:1 ~ . l! 84,00 
-0.32 0.62 0,11 .41 ,73 ,58 951 960,9 209·7 -8,B 84.50 -0.32 0,61 0,11 ,40 
.75 ,59 942 961.6 208,6 -7,8 
t' U 85,00 
-0.32 0.60 0.11 .39 
.75 .60 938 962.3 207,; -6.~ 
il 
B5,50 
-0.34 0.60 0,11 ,36 




-0.31 0.59 0.11 ,38 ,76 .61 931 963.6 20S.~ -4.7 86.50 -0.30 0~58 0.11 .38 ,77 .61 929 964.2 204.0 
-3.B 87,00 .. 0.35 0.57 0.10 .32 .8!l .69 8110 964.7 202.B. -2.8 87.~O -0.37 0.55 0.10 .29 
.89 .73 848 965.2 201 .7: 
-1.8 88.0q .-0.23 0.54 0.10 .42 
.74 .57 939 965.6 200.5· -0.8 88.50 0.13 0.53 0.10 .76 ,50 
.31 1067 966.0 199.4 0.2 89.00 -0.05 0.52 0.10 ,58 
.61 ,43 1006 966.3 198.3 1.2 
~ i 89.50 
-0.17 0.51 0,10 .44 
.72 .55 946 966.6 197,2 ~.2 " 90.00 -0.24 0.50 0.10 .36 
.79 .6't 904 966,9 196.0 3.( 
H 
90.50 
-0.25 0.48 0.10 ,33 
.82 .67 887 967.1 194.9 4.2 
, ~ ( 
H 91.00 
-0.29 0.47 0.09 .27 
.90 .76 834 967.2 193.8 5.2 
,!J 
91,50 
-0.30 0.46 0.09 .25 
.94 
• '9 810 967.3 .192.7 6.2 
« 
92.00 
-0.32 0,45 0,09 .22 
.99 .85 768 967.4 191.6 7.1 
i 9~.50 
-0.27 0,44 0.09 .25 
.93 
• '9 806 967.4 ~90.5 8.1 
" 93.00 
-0.29 0.42 0.09 .23 




-0.22 0.41 0,09 .~8 
.87 • .,3 842 967.3 188.2 • 10.1 ~ ,1 94.00 -0.17 0.39 0.08 .31 .83 .69 866 967.1 187.1 11.1 ri 94,50 -0.15 0.38 0.08 .31 ,83 .69 863 966.9 186.0 . 12.0 II 95.00 -0.06 0,37 0.08 .39 
.73 .59 920 966,7 184.9 13 .0 
~ .~ 95.50 
-0.12 0.35 0.08 .32 ,,81 .68 865 966.4 183.8 14.0 
96,00 
-0.10 0,34 0.08 .32 
.81 ,67 863 966,1 182.7 14.9 
f 
96.50 
-0.13 0.33 0,08 
.27 
.88 
• 75 816 965.7 181.7 15.9 
;l 
97.00 
.. 0.11 0.31 0,07 
.28 
.86 .73 827 965.3 180.6 16.9 
__ :, i 97.50 
-0.09 0.30 0,07 .28 
.86 , "/3 823 964.8 179 .5 17 .8 
98.00 .. 0.02 0.29 0,07 ,34 
.79 .65 86S 964.3 178.4 18.8 
98,50 0.11 0.27 0,07 
.46 
.66 .52 937 963.8 177.3 19.8 
99,00 0.11 0.26 0.07 .44 
.68 .!l4 921 963.2 176.2 20.7 
99.50 0.13 0.24 0.07 .44 
.68 .54 916 962.6 175.1 21.7 
40600,00 0.16 0.23 0,06 .45 
.67 ,53 920 961.!9 174.0 22. 6 
00.50 0.23 0.21 0.06 
.51 
.61 .47 951 961.;2 172.9 23.'6 I 01,00 0.26 0.20 0.06 .51 .61 ,47 947 960,4 171.8 24.6 01,50 0,25 0,18 0,06 .50 .62 .48 938 959.6 170.7 25.5 02.00 0.36 0,17 0.06 .58 .55 .41 976 958.8 169.7 26.5 02.50 0.44 0.15 0.05 .65 .50 ,36 998 957.9 168.6 27.4 ~ 03,00 0.59 0.14 O.OS .79 .42 ,28 1039 957.0 167.5 28.3 \ I 03.50 0.7l1 0.12 0,05 ,87 .37 .23 1066 956.1 166.4 29,3 04,UO 0.52 0.11 0,05 .6'1' .47 ,34 1006 955.1 165.3 30.2 \ I 04,5() 0.46 0.10 0,05 .60 .51 ,39 975 954.1 164.2 31.2 ii' 05.00 0.44 0.08 0.04 ,56 .54 .42 958 953,1 163.1 32.1 .. 05.50 0.46 0,06 0,04 ,57 .52 .41 963 952.0 162.9 . 33.0 06,UO 0.52 0.05 0.04 ,61 .49 ,37 976 950.9 161.9 34.0 06.50 0.60 0.03 0.04 ,67 ,45 .33 998 949.8 159.J~ 34.9 07.00 0.52 0.02 0.03 .58 .50 ,39 960 948.7 158.8 35.8 07.50 0~55 0.01 0,03 .59 .49 ,38 964 947.5 157.7 36.8 08,00 0.58 _0.01 0,03 .60 .48 ,37 966 946.4 156.6 37. "7 08.50 0.50 _0.02 0,03 .51 ,54 .44 924 945.2 155.5 38.6 09,00 0.56 _0,03 0,03 ,55 .50 .40 943 944.t) 154.4 39.5 09.50 0.58 _0.05 0.02 .56 ,49 .39 947 942 c 7 153.3 40.5 Ii 
<1 
10,00 0.56 _0,06 O,O;:! ,52 
.51 .42 928 941.5 152.2 41.4 , 40611.00 0.55 
-0.09 0,02 ,48 
-17.53 "17.45 907 939,t) 150.0 43.2 ,~i 
12.00 0.55 
-0.11 0,01 
.46 • S4 
.46 896 936.4 147.8 45.0 • . 1 
13.00 0.58 _0# 13 0,01 ,45 
.54 ,47 886 933.8 145,6 ,. 1. 46.8 I, 
14.00 0.61 _0.16 0,01 
.46 





.45 882 928,6 141.1 50.4 'J 
1 377 .~ 




Table 3 (cont.) ~ r j! t, I \ ' !! 
\1 
1968 66A (Explorer 39) 
I' 
_106 IJ 106 P 106 P _106 P 0l1' - °0 
II MJD log p~ log Ps T z a IT -°0 il S t a 1T II (OK) (kro) (deg) (<leg) ~ i! 
U 40616.00 0.67 .. OaZa 0.00 .46 -17.51 -17.45 878 926.0 138.8 52.2 Ii 1"1 .. 00 0.7Z .. 0.22 0.00 .49 I 147 .42 893 923.4 136.5 54.0 I \1 18.00 0.71 .. 0.24 .. 0.01 .46 .48 .44 878 920.8 134.2 55.7 11 19.00 0.76 _0.26 -0.01 .49 .45 .40 894 918.2 131.8 57.5 it \! 20.00 0.82 -0.28 .. 0.01 .54 .39 .36 918 ?l5.7 1Z9.5 59.2 ~ 21.)00 O. j l 9 .0.29 .. 0.01 .49 .42 .39 894 913.2 lZ7.1 61.0 u 22.00 0.82 _0.30 .0.02 .51 .39 .37 906 910.7 124.6 62.7 ~ 23.00 0.84 -0.31 NO.02 .52 .37 .35 912 908. 4 122.1 64.4 j il 24.00 0.84 -0. ::11 .0.02 .51 .36 .35 910 906. 0 119.6 66.1 \ Z5.00 0.90 _0.30 .0.02 .58 .30 .29 943 903.8 1.16.9 67.8 1 
\ ~ 40625.!>u 0.92 _0.30 dO.02 .60 
-17.28 .. 1 7 .,28 951 902.7 115.6 68.7 ~ 
_0.29 .. O.OZ .62 .27 .26 958 901.7 114.Z 69.5 J. 26.00 0.94 ~ !! 26~50 0.96 -0.29 _0.02 .65 
.24 .24 969 900.6 112.,~ 70.3 ~ 27.00 1.05 -0.27 -0.02 .76 .17 .17 1008 899.6 111. 'I 71.2 ~ 27.50 1.13 -0.Z6 -0,,02 .85 .12 .1Z 1034 898.6 110.0 72.0 i ~ 28.00 1.20 -0.Z3 -0.02 .94 .07 .08 1057 897.6 10S.5 72.8 fi 28.50 1.03 -0.21 -0.02 .80 .14 .15 1019 896.7 107.0 73.6 U 29.00 0.97 -0.1'7 uO.03 .17 
.15 .16 1011 895.8 105.5 74.4 J 29.50 1.02 _0.13 _0.03 .86 .10 .12 1037 894.9 103.9 75 .• 2 i 30.00 1.09 -0.0'8 ... 0.03 .98 .04 .(:~ 1067 894.0 102.3 76.0 30.50 1.16 _0.02 _0.03 1.11 .16.,99 .01 1095 893.2 100.6 76.8 31.00 1.21 0.00 .0.03 1.18 
.95 ... 16.98 1109 892.4 98.9 77.6 31.50 1.38 0.00 .0.03 1.36 
.89 .92 1139 891.7 97.1 78.4 32.00 1.24 0.00 .0.03 1.22 
.93 .96 1116 891.n 95.3 79.2 32.50 1.13 0.00 .0.03 1.10 
.98 -1'.01 1094 890.3 93.3 80.0 33.00 1.15 0.00 .0.03 1.12 
.97 .00 1096 889.6 91.3 80.7 33.50 1.14 0.00 -0.03 1.11 .97 .00 1096 889.n 89.2 81.5 34.00 1.19 0.00 ... 0.03 1.16 .95 ~16.98 1105 88S. 4 81.0 82.2 34.50 1020 0.00 _0.03 1.17 .94 .98 1106 887.9 84.6 83.0 35.00 1.88 0.00 .. 0.03 1.85 
.74 .78 1200 887.4 82.2 83.7 'i 35.50 1.82 0.00 _0.03 1 .. 79 .75 .79 1193 886.9 79.5 84.4 ,~ 36.00 t.38 0.00 .0.03 1.36 
.87 .91 1137 886.5 76.7 85.0 ~ 36.50 1.29 0.00 -0,03 1.27 
.90 .94 1122 886.2 73.7 85.7 ~ 37.(,)0 1.28 0.00 _0,03 1.26 
.90 .95 1119 885.8 70.4 86.3 
" 
37.50 1.22 0.00 .0.03 1,19 
.93 .97 1107 885.5 66.9 86.9 
It 
11 1)8.00 1.23 0.00 _0.03 1.21 
.92 .97 il10 885.3 63.1 87.5 ~ 3:,.50 1.19 0.00 -0.02 1.17 
.94 .98 1102 885.1 58.9 88.1 'I II 3\.00 1.15 0.00 ~0.02 l.l3 ,95 .l7 .00 109>'1 884,9 ~4.4 88.5 ~ 3\.'.50 1.11 0,00 .. 0.02 1.09 .91 .01 1086 884.7 49.4 89.0 ~ 40.00 1.13 0.00 .0,02 1.10 .96 .01 1087 884,7 44.0 89.4 ~ 40.50 1.16 0.00 ... 0.02 1,14 .95 .00 1094 8.84.6 38.2 89.6 it 41.00 1.25 0.00 ~0.02 1.23 
.92 -16.'77 1109 884./) 31.9 89.9 }.~-R 41.!:iO 1.77 0.00 ~0.02 1.75 • "17 
.81 1180 884.7 25.2 90.0 
. 
r; 42.00 1.9') o.eo -0.02 1.97 
.72 .76 1203 884.8 18.2 90.0 U 42.!30 1.47 0.00 ·0.02 1.45 
.85 .90 1141 884.9 11.0 89.9 " 43.00 1.37 0.00 .0.02 1.35 
.88 .93 1125, 885.0 3.8 89.7 43.50 1.51 0.00 
-0.0" 1.49 
.84 .89 11451. 885.2 356.6 89.4 44.00 1.51 0.00 .0.01 1.50 
.84 ,89 1145' 885.,5 349,7 89.0 44.50 1.47 0.00 -0.01 1.45 
.86 .90 1137 885.'8 343.2 88 •. 4 45.00 1.34 0,00 
-0.01 1.33 .90 .94 1120 886.)1 33 7 .0 87.8 45.50 1.39 0.00 ... 0.01 1.39, 
.88 .93 1129 8.86.:4 331.4 87.1 46.00 1.45 0.00 ~0.01 1.44' 
.87 .91 1135 886 • .8 326.1 86.it 46.50 la 8S 0.00 0,00 1~84 
.'71 ,tl1 1183 887.3 321,3 85.5 
J 
47,00 1.66 0.00 0.00 1.66 
.81 ,85 1162 " 887.7 316.9 84.7 47.50 1.45 0.00 0.00 le 4 5 
.88 .92 1134 888.2 312.9 83.1 48.00 1.45 0,00 0.00 1.45 
.88 .92 1133 888.8 309.2 82.8 48.50 1 .. 34 0.00 0.00 1.34 ,92 .96 1116 889.3 3('5.8 81.8 49.00 1.28 0 .. 00 OyOO 1.28 ,94 
.98 1106 889.9 30£.6 80.8 49.50 1.,,28 0,,00 0.01 1.2!; 
... 95 y98 1105 890.6 299.7 79.8 j 
·1 378 .~ 
Table 3 (cont,) 
1968 66A (Explorer 39) 
MJD _106 P 106 P lO6 p _106 P log P
e log Ps T z nIT-nO orr ~ (>0 s t a 1T 
(OK) (km) . (deg) I (deg) 
40650.00 1.22 0.00 0.01 1.22 -16.98 -17.00 1094 891.2 297.0 76.7 50.50 1.31 0.00 0.01 1~32 .95 -1b.97 1108 891.9 294f.4 77.6 51.00 1.38 0.00 0.01 1.39 .93 .95 1117 892.6 292.0 7b.6 51.50 1.40 0.00 0.01 1.41 .93 .95 1119 893.3 289.7 75.5 52.00 1.97 0.00 0.01 1.98 .78 .80 1184 894.1 287,6 74.4 52,50 1.93 0,00 0,01 1.94 .80 ,IH 1180 894.9 285.5 73,2 53.00 1.47 0.00 0.01 1.48 
.92 .93 1127 895.7 283.6 72.1 
40653.,0 2.09 0.00 0.02 2.11 
-16.77 -16.78 1195 896.0 282.8 71.7 53.40 2.09 0.00 0,02 2.10 .77 .78 1193 896.3 282.0 71.2 53.60 2.41 0,00 0.02 2.4f3 
.71 .72 1221 896.7 281.3 70.7 53.60 3.06 0.00 0.02 3,08 
.60 .61 1269 897.0 280.6 70.3 .' 54.00 6.36 0.00 0,02 6.37 .26 .21 1429 697.3 279.9 69.8 
. 'I t~~~ 54.20 4.70 0.00 0.02 4,7Z 
.40 .41 1362 897,7 279.2 69.4 
; 
54.40 2.38 0.00 0.02 2.40 .72 .73 1219 898.0 278,5 68.9 54.60 0.39 0.00 0.02 .41 -17,50 -IT,!>O 833 898,4 277,8 68.5 54.80 1.0'. 0.00 0,02 1.06 
.09 .09 1056 898.7 277.1 68.0 55.00 1,70 0,00 0,02 1.72 -16,88 -16.88 1151 899,1 276.5 67.5 55,20 0.53 0.00 0.02 .55 -17.38 -n.38 907 899. 4 275.8 67.1 
, ~\ ~ 40655,50 0.71 Q,OO 0.02 .73 -1".26 -17.26 971 900.0 274.8 66,4 I 56,00 0.77 0,00 0,02 .79 .23 ,22 990 900.9 273.3 65.2 56.50 0.98 0.00 0.0.2 1.00 .13 ,12 1043 901.8 271.7 64,0 57.00 0.93 0,00 0.02 .95 .15 ,15 1031 902.7 270.2 62.9 57.50 0.90 0.00 0,02 
.92 
.17 ,16 1022 903.6 268,8 61.7 ~ 58.00 0.95 0.00 0,03 
.97 
.15 ,~4 1034 904.6 267.4 60.5 ·:1 58.!>0 0.94 0.00 0,03 .97 ,16 ,15 1032 905.'5 266.0 59.3 .. ~ 59.00 0.88 0.00 0.03 ,91 
.19 .18 1016 906.5 264.6 58.2 59.50 0.85 0,00 0,03 ,88 
.21 ,19 1012 907.4 263.3 57.0 ~ 60.00 0.84 0.00 0,03 .87 .21 ,19 1011 908,4 262,0 55.b 11 60,~0 0.83 0,00 0,03 085 ,23 ,21 1004 909,4 260.7 54.6 ,. 61.{J0 0.78 0.00 0,03 .81 
.25 ,23 995 910,3 259.4 53.4 
j; 
II 61.50 0.82 0.00 0,03 ,85 .23 .20 1008 911.3 258.1 52.2 62.00 0.78 0.00 0,03 .Bl 
.25 .23 999 912.3 256.9 51.0 I: 62,50 0.76 0,00 0.03 .79 
.27 ,24 992 913.3 255.7 49.8 i, 63.00 0.71 0,00 0.03 .74 .30 .27 976 914.2 254.5 48.6 
I 
I 63.50 0.66 0,00 0,03 
.69 ,33 .30 960 915.2 253.3 47.4 
i 
64.00 0.66 0.00 0,03 
.69 
.34 .30 960 916.2 252.1 46.t! 
1 
, I 64.50 0.61 0.05 0.03 ,69 
.34 .30 962 917 .1 250.9 45.0 , f 65.00 0.55 0.10 0,03 .66 
.35 ,3D 960 918.1 249.8 43.8 I I 65.50 0.49 0,15 0,03 
.68 ,35 .30 961 919.() 248.6 42.6 
11 
66.00 0.43 0,19 0,03 
.66 ,36 .32 954 920.0 247.5 41." 66.5Q 0.37 0.23 0,03 .63 
.39 ,34 942 920.9 246.4 40.2 )'i-H 67.00 0.33 0.26 0,04 .63 
.39 .34 943 921.8 245.3 39.0 It 67.50 0.32 0,27 0.04 .62 
.40 .35 937 922,8 2lt4.1 37.7 H Ii 68.00 0.27 0.30 0.04 .61 
.41 ,36 931 923.7 243.0 36,S 'I 
·i d 40669,00 0.23 0.33 0,04 e 60 
-17,43 -11,37 925 925,4 240.8 34.1 
t' 
f! 70.00 0.26 0,34 0,04 ,63 
.41 ,35 935 927.2 238.7 31.7 II 71.00 0.28 0.35 0.04 .67 
.39 .32 947 928.9 236.6 29.2 j 72.00 0.31 0.35 0,04 ,70 ,38 
.31 955 930.5 234.4 26.8 
i 73.00 0.49 0.35 0,03 
.87 ,30 
.21 1001 932.1 232.3 24.3 74.00 0.51 0,35 0.03 • 8(~ 
.29 .20 1005 933.6 230.2 21.9 I 40674.50 0.50 0,34 0,03 .88 -17 w30 -17.21 1005 934.3 229.2 20.7 75.00 0.43 0,34 0.03 .80 _34 .25 983 935,0 228.2 19.4 75.50 0.36 0,33 0,03 ,73 ,38 .29 961 935.7 227.1 18.2 ,. 76.00 0.42 0,33 0,03 .76 
.35 .26 971 93b.,4 226,1 17,0 76.~0 0.72 0.32 0,03 1.08 
.22 ,12 1045 937.0 225.1 B.8 71.00 0.70 0.32 0.03 1.05 ,24 ,13 1038 937.'1 224.1 14,.5 
370 
i, 
Table 3 (cont.) 
196866A (Explorer 39) 
MJD _106 P 106 P W6 p -106 :p log Pc log Ps T Z °IT-oO o - 0 s t a IT IT (:) 
(OK) (kIn) (deg) (dcp:) 
40677. !:I a 0.42 0.31 0,03 ,76 -17,36 -17,2.7 978 938,3 22hO 13,3 
7B,OO O,G7 0,30 0,03 ,60 ,45 ,37 924 938,9 222.0 12,1 
78.50 0,25 0.29 0,03 ,58 ,47 ,38 912 939,4 221.0 10.9 
79.00 0,34 0,28 0,03 ,65 .43 .34 937 940,0 220.0 9,6 
79,50 0,40 0.27 0,03 .71 ,40 .30 954 940,5 219.0 8.4 r ," 
BO,OO 0,36 0.26 0.03 .65 .44 .34 932 941,0 217 .9 7.2 
80.50 0.37 0.25 :J.03 .65 ,44 .34 932 941.5 216,9 6.0 
81.00 0.40 0.25 0.03 .68 .42 ,32 946 941.Q 215.9 4.7 
81,50 0.41 0,24 0,02 ,67 ,42 ,32 942 942,4 214.9 3,5 
( B2,OO 0.55 0.23 0,02 .Bl .35 ,24 983 942.8 213.9 2.3 ! 
j..; 82,50 O,7Z 0.22 0.02 .96 ,28 ,17 1018 943,1 212.9 1.0 
I B3.00 0.60 0.21 0.02 ,63 ,35 ,23 983 943.5 211.9 -0.2 
\ 
83.50 0.47 0,20 0.02 .69 ,43 .31 940 943.8 210.9 -1.4 
84.00 0,51 0.19 0,02 ,72 ,41 ,29 951 944.1 209.9 -2,6 
I 84.50 0.49 0.18 0,02 .69 .43 .31 940 944.4 208,9 -3.9 j 85.00 0.56 0,17 0.02 ,74 ,40 ,2.8 957 944,6 207,8 -5.1 I 
85.50 0.80 0.16 0,02 .97 .28 ,16 1017 944,9 206.8 -6.3 
86.00 0.94 0.14 0.01 1.10 ,23 ,11 1045 945,0 205.8 -7.5 
86,50 0.64 0,13 0,01 .78 .37 ,26 970 945,2 204.8 -8,8 
87.00 0.62 0.12 0.01 .75 .39 ,27 958 945.3 203.8 -10.0 
87.50 0.63 0.11 0,01 ,75 .40 .2.7 954 945.5 202.8 -11.2 
40688.00 0,62 0.10 0,01 .72 -17,41 -n.2.9 946 945.5 201.8 -12.4 
89.00 0.62 0.07 0,01 ,69 .42 ,3D 938 945,6 199.8 -14.9 
90.ClO 0.60 0.05 0.00 .65 .43 .33 927 945,6 197.7 -17.4 
91.GO 0.59 0.02 0,00 ,61 .45 .35 913 945.5 195.7 -19.8 
92,00 0.63 0.00 0.00 .62 .44 .34 915 945.2 193.7 -22.2 
93.00 0.69 .0.02 .. 0.01 .66 .42 .31 925 944.9 191.6 .. 24.7 
40693,50 0.69 _0.03 -0.01 .65 -17.43 -17.32 918 944.7 190.6 -25.9 
94,00 0.75 _0.05 -0.01 .70 .39 ,28 941 944.5 189.6 -27.1 
94.50 0.82 .. 0.06 -0.01 .75 .35 ,25 960 944.2 188.5 -2B.4 
95.00 1.04 -0.07 -0.01 .96 .24 .14 1021 943.9 187.5 -29.6 
95.50 1.31 -0.08 -0~01 1,,22 .14 .04 1077 943.6 186.5 -30.8 
96.00 0.77 -0.09 -0.01 .66 .40 .30 928 943.3 18.5.4 -32.0 
~6.50 0.41 .0.11 -0.02 .28 .76 .67 689 942.9 184.4 -33.2 
9;.00 0.63 -0.12 -0.02 .49 .52 .43 843 942.5 183.3 -34.4 
97.50 1.01 -0.13 -0.02 .B6 .28 .18 9BS 942.2 182.3 -35.7 
98.00 1.94 
-0.14 -0.02 1.78 -16.98 -16.1l7 1148 941.7 181.2 -36.9 
98.50 1.03 _0.15 -0.02 .85 -17.29 -1 '.18 982 941.3 180.2 -38.1 
99.00 0.77 _0.17 -0.02 .59 .42 .34 899 940.8 179.1 -39.3 
:f. 99.50 0.76 -0.18 -0.02 .56 ,44 .36 886 940.4 178.0 -40.5 
40700.00 0.74 .. 0,19 -0.03 .52 
-17.47 -1'.39 863 939.9 177.0 -41.7 
01.00 0.77 .. 0.21 -0.03 .53 .46 .38 B63 938.q 174.8 -44.1 
02.00 0.80 _0.23 -0.03 .54 ,45 .37 868 937.8 172.6 -46.5 
03.00 0.82 .0.26 -0,03 .52 .46 .38 858 936.6 170.4 -49.0. 
04.00 0.82 _0.21 _0.04 .51 .46 .38 652 935,4 168.2 -51.4 
05.00 0.83 
-0.29 .. 0.04 .50 .46 .38 848 934.1 165.9 -53.8 , 
06.00 0.94 _0.32 -0.04 .58 .39 .32 880 932.8 163.6 -56.1 1 
07.00 1.10 _0.34 _0.04 .72 .29 .22 935 931.5 161.3 -58.5 ~ ~ 08.00 1.15 _0.36 _0.05 .75 .27 .20 946 930.2 158.9 -60.9 
.... ~ 09.00 1.11 _0.37 .. 0.05 .69 .29 .23 924 928.8 156.4 -63.3 ,.!1 
10.00 1.09 _0.39 -0.05 .65 .31 .25 907 927.4 153.9 -65.6 .'C;; ~ 
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Table 3 (cont.) 
1968 66A (Explorer 39) 
" 
_106 P 106 P 106 P _106 p log Pe log Ps T °iT-oO ~ MJD z aiT-nO H s t a iT 
~ i (OK) (km) (deg) (deg) ~ ~ j I 
.. 0,06 .59 .. 17,30 .. 17 .26 886 920.5 140.0 -77.2 , 40715,00 1.11 -0,46 'i 
i " 15,50 1.09 -0.47 -0,06 .57 .31 .27 878 919,8 138.4 .. 78.3 !I ~ 16,00 1.13 .. 0.47 -0.06 .60 .28 .24 894 919.1 136.8 -79.5 
16,50 1.16 _0.48 .. 0,06 .62 .26 .22 904 918.5 135.2 -80.6 
17.00 1.18 _0,48 -0.06 .64 .24 ,21 913 917.8 133.4 .. 81.7 
17.50 1.24 -0.49 -0,06 .69 .21 ,17 934 917.2 131.7 .. 82.8 
18.00 1.29 .. 0.49 -0.06 .73 .18 .15 947 916.6 129.8 -83.9 
18.50 1.33 -0,49 -0,06 .78 .16 .12 962 916.n 127.9 -85.0 
19.00 1.43 _0.50 -0.06 .87 ,11 .07 991 915,3 125.8 .. 86.1 
19.50 1.45 -0.50 -0.06 .89 ,09 .06 999 914.8 123.7 -87.2 
20.00 1.47 -0.50 -0.06 .90 .08 .05 1003 914.2 121.5 -iie.2 
j...-J 20.50 1.51 -0.51 -0.06 .94 .06 .03 1014 913.6 119.1 -89.3 
21.00 1.49 _0.51 -0,06 .92 .07 .04 1008 913.1 !l6.6 -90.3 
21.!l0 1.40 _0.51 -0.06 .83 .11 .08 982 912.6 114.0 -91.4 
40722.00 1.44 _0.51 _0.06 .87 -17.09 -17.06 995 912.0 111.1 -92.4 
23.00 1.52 _0.50 _0.06 .96 .04 .(Jl 1023 911.1 104.7 -94.3 
24.00 1.54 _0.50 -0.06 .98 .03 .00 1029 910.2 97.2 .. 96.1 
25.00 1.61 _0.50 _0,06 1.04 -16.99 -16.97 1046 909.4 88.3 .. 97.8 
26.00 1.63 _0.49 _0.06 1.08 .98 .95 1056 908.7 77.6 -99.2 
27.JO 1.62 _0.48 _0.06 1.08 .97 .95 1056 908.2 65.1 -100,3 
26.00 1.60 .. 0,46 _0,06 1.06 .97 .95 1058 907.7 50.9 -101.0 
29,00 1.52 _0.44 _0,06 1.C3 .99 ,97 1047 907.3 36,0 -101.2 
30,00 1.44 -0.41 _0,06 .98 -17,01 ,99 1035 907,1 21,7 -1010,9 
31.00 1.40 _0.37 _0,06 .97 .01 -17.00 1033 906,9 9.0 -100,3 
1 32.00 1.35 _0.33 -0.06 .97 ,01 -16.99 1036 906,9 358.1 -99,3 
" ! 40732,50 1.30 _0.29 _0,06 .95 -17,02 -l'7.00 1033 907.0 353,.3 -98,7 
33,00 1.31 _0.25 .. 0,06 1.00 .00 -16,98 1046 907.1 349,0 -98.1 
;)3.50 1.29 _0.20 _0.05 1~O3 -16,99 .97 1052 907,2 345.0 -97.4 
34,00 1.70 _0.15 .. 0.05 1.50 .84 .82 1144 907.3 341.3 .. 96,7 
i, 34,50 1.86 _0.08 _0.05 1,73 .78 .76 117~ 907,4 337,9 -95,9 
I 35,00 1 .. 87 0.00 _0.05 1,81 .76 .74 1189 907,6 334,8 .. 95,2 ! 35,50 1.17 0.00 ~0.05 1.12 .97 .95 1073 907.9 331,9 -94,4 36.00 1.12 0.00 .. 0.05 1,07 .99 .97 1063 908,1 329,2 -93.5 
f 36.50 1.08 0.00 -0,05 1.03 .. 17,01 .99 1053 908.4 326,6 -92.7 1 3"1,00 1.CI 0.00 -0.05 .96 .04 -17.02 1035 908.7 324,2 -91,9 ~ 37,50 1.02 0,00 -0,05 .97 ,04 ,02 1039 909,0 321.9 -91,0 ii 38.00 1.15 0.00 -0,05 1.10 -16.99 -16,97 1071 909,4 319,t.! -90, ), 
'f 38.50 1.42 0,00 -0,05 1.38 .90 .87 1126 909,8 317,7 -89.2 
"I 39.00 1.33 0,00 ... 0.05 . 1.28 .94 .91 1107 910,2 315,7 .. 88,,4 
i1 39.50 1.23 0,00 _0,05 1,18 .97 .94 1090 910.6 313,8 
-87.5 
,I 40,00 1.02 0.00 -0.05 .98 -17.05 -17.02 1044 911.1 312.0 -80.S i' t! :1 40.50 0.95 0.00 .. 0,05 .91 .09 ,06 1024 911,5 310.2 -85,6 
" 
'I 
40741.00 0.93 0,00 _0,05 .88 
-17.10 -17.08 1017 912,11 30e.5 -84.7 
42.00 0.89 0.00 _0.05 .84 ,13 ,10 1007 913,1 305,3 
-82.8 43,00 0.91 0.00 .. 0.04 .86 ,13 .10 1016 914,3 302.2 -81.0 
44.00 0.88 0.00 ~O.04 ,83 ,15 .12 1010 915.5 299.2 -79,1 45,00 0.86 0.00 gO.04 ,82 ,17 .14 1005 916.8 296,4 -77,2 46,00 0.84 0.00 _0.04 ,80 ,19 .16 999 918.1 293.7 -75~? 
47.00 0.80 0,00 .. 0,04 .76 ,22 ,19 989 919.5 291.0 .. 73.3 48,00 0.83 0.00 _0,04 ,79 .22 .18 1001 920,9 288,4 .. 71,3 
49,00 0.86 0.00 .. 0,04 .82 .22 .17 1011 922,4 285,9 
-69.4 50.00 0.95 0,00 -0.03 ,91 ,,19 .14 1037 923,9 283.4 -67.4 51,00 1.01 0.00 -0.03 ,98 ,,18 ,12 1055 925,4 281.0 -65,4 52.00 0,98 0.00 -0.03 • 95 .21 ,15 1045 926,9 278,6 
-63.4 • 53,00 0.99 0,00 -0,03 ,96 
.22 ,15 1048 928,5 27tl.2 -61,4 54,Ou 0,98 0.00 .. 0,03 ,95 
.24 .l7 1049 930,0 273.9 -59.4 l 55.00 1.00 0,00 .0.03 ,97 .24 .l7 1056 931.5 271.6 
-57.3 "l 
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Table 3 (cont.) 
1968 GoA (l'~xplorer 39) 
il 
106 P _106 P {) -60 n _106 p 106 P log Pe log Ps T z u 7T -nO I' MJD 7T 7T . s t a ~ 1 (OK) (kIn) (deg) (deg) I, 
q 
" \\ 40756.00 0.92 0.00 .. 0.03 .89 -17.28 -l7.ll 1040 933.0 269.3 -55.3 II 
ii MO.03 .. 17.41 -1f.34 968 933.7 268.1 -54.3 L 40756 Q !)0 0.69 0,00 .66 
II 57.00 0.72 0.00 _0,03 .69 ~40 .32 983 934.4 267.0 -53.2 57~50 0~84 0.00 .. 0.03 ,81 .34 ,26 1024 935.2 265.9 -52.2 
58.00 0.93 0.00 ... 0.03 (J90 .30 .22 1051 935.9 264.8 -51.2 
58.50 1.05 0.00 .. 0.03 1.02 .25 .17 1086 936.6 263.7 -50.2 
59.UO 0.91 0.00 -0.03 .bS .31 .23 1059 937 .2 262.5 -49.1 
59.!'J0 0.74 0.00 wO.03 .72 .39 .31 1015 937.9 261.4 -48.1 
\ 60,00 0.63 0.00 -0.03 .60 .47 ~40 971 938.5 260.3 -47.0 
I>- 60.50 0.55 0.00 -0.03 
,,52 .54 ,46 936 939.2 259.2 -46.0 
01.00 0.57 0.00 -0.03 .55 .51 .44 956 939.8 258.1 -45.0 
61.50 0.63 0.00 -0.03 .60 .48 .40 982 940.4 257.0 -43.9 
40762.00 0.63 0.00 _0.03 .60 .. 17.49 -17.41 984 941.0 255.9 -42.9 
63.00 0.60 0.00 -0.03 ,57 .52 .44 972 942.1 253.8 -40.8 
64.00 0.69 0.00 ..... 0.03 .66 .48 .39 1007 943.0 251.6 -38,7 
65.UO 0.76 0.00 _0.03 .73 .44 .35 1035 943.9 249.4 -36.5 
66.00 0.75 _0.03 _0.03 .69 ,47 ,37 1033 944.7 247.3 -34.4 
67,00 0.71 _0.08 _0.03 .60 .53 .44 1003 945.4 245.1 -32.3 
68.00 0.71 _0.12 -0.03 , ~56 .58 .48 985 945,9 243.0 -30.1 
69.00 0.77 -0.14 ~0,03 .60 .56 .46 1001 946.3 240.8 -28.0 
40710.00 0.81 _0 .. 16 -0.03 .. 62 -1'7.56 -17 .45 1010 946.6 238.7 -25.9 
10.50 0.74 ~0.17 _0.03 .!'J3 ",63 .52 972. 946.6 237.6 -24.8 
, ~ 
'fl.OO 1.27 _0.19 ... 0.04 1.04 .36 .24 III e 946.7 236.6 -23.7 
n.so 0.93 ... 0.20 _0.04 .69 .54 .42 1030 946.7 235.5 -22.6 
12.00 0.15 _0.21 _0.04 .50 .67 .56 961 946.6 234.4 -2~~.5 
72.50 0.83 _0.22 -0.04 .58 ",61 .50 998 946.5 233.4 -20.5 
73 .00 0.73 NO.22 .. 0.04 .47 .-1'1 .59 946 946,4 232.3 -19.4 
13.50 0.84 ~0.23 .0.04 .[';7 .63 .51 994 946.3 231.2 -18.3 
14.00 0.80 -0.24 .0.04 .51 .66 .55 978 946.1 230.2 -17.2 
74.50 0.83 _0.25 _0.04 .53 0 63 .53 998 945.9 229.1 -16.1 
15.00 0.84 _0.27 ... 0.04 .53 .64 ~54 998 945.6 228.0 -15.0 
75.50 0.87 _0.28 _0,04 .55 .62 .52 1010 945.3 227.0 -13.9 
"16.00 0.91 _0.29 ... 0.04 ~58 .61 .;0 1018 944.9 225.9 -12.8 
16.50 1.07 _0.29 _0.05 ,,73 .53 .41 1056 944.'5 224.8 -11.7 
17.00 1.24 _0.30 ~0.05 .89 .45 .32 1094 944.1 223.8 -10.0 
n.so 0.99 -0.31 ~0.05 .63 .58 .47 1034 943.6 222.7 -9.5 
'f8.00 0.87 ~0.32 ~O.05 .50 .67 .57 993 943.1 221.6 -8.4 
7a.50 0.80 ... 0.:34 ",0.05 ,,41 .75 .65 951 942.6 220.5 -7.3 
40179.00 0.81 _0.35 -0.05 .41 w17.75 .. 17.65 954 942.0 219.5 -b.2 
80.00 0.81 -0.36 .. 0.05 .40 .75 .66 955 940.7 217.3 -4.G 
81.00 0.81 .. 0.39 .. 0.05 .37 .ra .69 943 939.3 215.2 -1.8 
82.00 0.83 -0.41 .. 0.06 .36 .78 .70 945 937.7 213.0 0.4 
83.00 0.83 _0.43 _0.06 .34 .80 .72 940 936.0 210.8 2.6 
84,,00 0.111 -0.45 ... 0.06 .30 .84 .. 77 916 934.1 208.6 4.8 
85,,00 0.87 ~.o .47 .. 0.06 .34 .79 .72 947 932.1 206.4 7.1 
86.00 0.89 _0.50 -0.07 .32 .82 .75 931 930.0 204.2 9.3 .~ 




40787.50 0.83 -0.51 ... 0.07 0 2 5 -17.92 -17 .86 870 ~/)6. 5 200.9 12.6 ~ 
88.00 0.90 _0.52 ... 0.07 .31 .83 ,..77 919 \<(.'5.3 199.7 13.8 j 
88.50 0.92 _0.53 .. 0.07 .31 .85 ,78 906 924.1 198.6 14.9 ~ 
89.00 1.33 -0.54 ... 0.07 .71 .49 ,43 1077 922.9 197.5 16.0 .~ 89.50 1.21 _0.56 -0.07 .58 .57 .51 1042 v. 921.6 196.3 17.1 
90.00 1.09 _0.:'i7 ~0.01 .45 .68 w6 3 992 920.3 195.2 18.2 " ~ 
90.50 1.ll .. 0.5S _0.08 .tl6 .67 .62 996 919.n 194.0 19.4 
91.00 1~15 .. 0.58 .,0~08 ,,49 










Table 3 (cant.) 
1968 66A (Explorer 39) 
_106 P 106 P 106 P _106 P log Ps T t.~ - ,t"o 'j 
MJD 
log P
e z an-nO \ 
S t a 
n 
(OK) (km) (deg) (dcg-) 40791.!10 1.24 -0.59 -0 9 -08 .~8 
-17.57 -17 .!:>2 1039 916.3 191..7 21.6 
~ : 92.00 1.63 .. 0.60 _0.08 
.95 
.35 .30 1124 914.q 190.5 22.7 
c 92.!:>0 1.61 _0.60 .0.08 
.93 
.35 .30 1122 913.5 189.3 23.8 
;, 
93.00 1.47 -0.61 -O.Oti .78 
.43 .3B 1093 912.() 188.1 25.0 
L ~ 
93. !>O 1.41 .. 0.62 .0.08 
.71 
.46 
.43 1075 910.6 186.9 26.1 
94.00 1.45 _0.63 
-0.08 .74 
.44 
.41 1082 909.t 185.7 27.2 
94.!>0 1.41 _0.63 
-0.08 .69 
.47 .44 1070 907.7 184.4 28.3 
95.00 1.37 -0.64 -0.08 .65 
.49 .47 1060 906.2 .183.2 29.4 
95.50 1.41 _0.65 
-0.08 .68 
.46 
.45 1069 904.7 181.9 30.6 
96.uO 1.39 
-0.66 -0.08 .66 
.47 .46 1063 90 ,,\.1 ltlO.6 31. 7 
96.50 1.80 
-0.67 -O.O~ 1.05 
.26 .25 1143 901.6 179.3 32.8 
f' 97.00 1.97 _0.67 
-0.08 1.22 
.19 
.19 1167 900.() 178.0 33.9 
~ 
91.!:>0 1.61 
-0.68 -0.U6 .86 
.34 
.34 1109 898.5 176.7 35.1 
fl 
~r 98.00 1.42 _0.68 
-0.08 .65 
.45 .46 1062 896.Q 17~. 3 36.2 
r~ ~ ; 9B.!:>0 1.40 
-0.69 -0.08 .63 ,46 
.47 1057 895.3 173.9 37.3 
p, 99.0Ci 1.38 .0.70 -0.08 .61 
.46 
.49 1052 893.8 172.5 38.4 
99.50 1.42 _0.70 _0.08 
.64 
.44 
.46 1062 892.2 171.1 39,5 
1 ~ , 40800.00 1.40 _0.71 _0.08 ,61 
.45 
.48 1056 890,0 169.6 40.6 
" OO.!:>O 1.36 _0.71 
-0,08 .57 
.47 
.50 1044 889.0 168.1 41.7 
ii 
li: 01. 0 0 1.40 _0.71 
-0.08 .60 
.44 
.48 1055 887. 4 166.6 42.8 
01.50 1.30 _0.72 _0.08 
.50 
.51 
.55 1024 885.8 165.0 44,0 
02. 0 0 1.25 _0.72 _0.08 
.45 
.55 
.60 1005 884.2 163,4 45.1 
02.50 1.23 _0.72 _0.08 
.43 
.56 
.61 998 882.6 161,7 46,2 
03.00 1.29 _0.72 .0.08 
.49 
.50 .~6 1020 8!H .() 160.0 47.2 
03.50 1.30 _0.73 _0.08 
.49 
.49 
.55 1021 879.4 158,2 48.3 1 
04.00 1.30 _0.13 
-0.08 .49 
.49 .~5 1021 877. B 156.4 49,4 
04.50 1.31 _0.13 _0.08 
.49 
.48 
.:>5 1019 876.2 154,4 50.5 
05.00 1.31 _0.74 _0.08 
.49 ,47 
.56 1018 874,7 152.4 51.6 1 
05.50 1.29 _0.74 
-0.08 .47 
.48 
.57 1011 873.1 150.3 52.6 j 
06.UO 1.56 _0.74 _0.08 
.73 
.28 
.38 lOSS 871.1) 14tl.l !:l3.7 
\ 
06.50 1.77 _0.74 .0.08 
.94 
.16 
.27 1127 870.() 145.7 54.7 
07.00 1.53 _0.74 
-U.08 .71 
.27 
.39 1'083 868.1) 143.2 55.8 
1< ()7.50 1.45 _0.74 
-0.08 .63 
.32 
.44 1063 866.Q 140.6 56.8 
, 
,. 
08.UO 1.43 _0.15 .0.08 .60 
.34 
.46 1054 865.4 137.8 57.8 
\i 08.50 1.39 .. 0.75 _0.08 
.57 
.35 
.48 1045 864,0 134.8 58.R 
09.00 1.33 _0.74 
-0.08 .51 
.39 • !:I 3 1027 862.5 131.5 59. 7 
09.!:>0 1.32 _0.74 .0.08 
.50 
.40 
.54 102't 861.1 128.0 60.7 
10.00 1.33 .0,74 
-0.08 .51 
.38 • !:I 3 1027 859.6 124.1 61.6 
10.!>O 1.39 _0.74 
-0.08 .58 
.32 
.47 1Q47 858.2 120.0 62.4 
11.00 1.40 _0.73 
-0,08 .59 
.31 
.46 1048 856.9 ll~.4 63.2 
11.50 1.46 
-0.73 -0.08 .65 
.26 
.42 1064 855.'5 i 10.5 64.0 
12.00 1.46 .0.73 
-0.08 .65 
.25 
.42 1065 8~4.2 10S.1 64.7 




.852.9 99.3 65.3 
13.00 1.56 .0.72 -0.07 .77 
.16 8 35 1092 851.6 93.0 65.9 
13.!'lO 1.59 .0.72 _0.07 • ., 9 
.1 't .:33 1097 850.4 86.3 66.3 
14.00 1 .• 69 _0.72 .0.07 
.90 
.07 
.1.7 1119 849.2 79.4 66.7 




.25 1127 84B.() 72.2 66.9 
40814.80 1.49 .0.71 _0.07 
.71 
-17.17 
-17 • .38 1080 847.3 67.C 
, 67.9 
1 
15.00 1.99 .0,71 .0.07 1.22 
-16.93 
.14 1167 846.9 65.0 67.1 ;\ 
15.20 2.82 _0.70 .0.0 r 2.05 
.68 
-16.91 1261 846.4 62.2 67.1 .~ 
15.40 4.47 _0.70 .0.07 3.70 
.40 
.62 1383 846.0 59.3 67.1 
15.60 2.99 .0.70 .U.07 2.23 
.61 
.1:l4 1286 845.5 56.5 67.1 
i- 15.80 2.67 _0.70 
-0.07 1.91 
.69 
.92 1253 845.1 67.1 53.8 
16.00 2.35 _0.69 
-0.07 1.59 
.78 
-L7.01 1219 844.7 51.1 67.0 
16.20 2.02 .0.69 
-0.07 1.27 ,88 
.11 1180 844.3 48.4 67.C 
~ 
~ 16.'tO 2.03 _0.69 
-0.07 1.27 
.88 
.12 1177 843.9 45.& 66.9 1 
16.60 2.19 .0.68 
-0.06 1.44 
.83 
.06 1196 843.1) 't 3.:3 6b.8 
.\, 
16. P.f_: 2.53 _0.68 
-0.06 1.78 
.7'3 .. 16.97 1231 B43.1 40.8 66.7 j 
17.0f.! 1.87 .. 0.68 .0.06 1.13 
.93 
-17.17 1156 842.7 3b.4 66.6 ~ , 
.' 
3H3 
Table 3 (cont.) 
J 1968 G6A (Explorer 39) ! i 
lVIJD _106 P 106 P 106 P _106 P log P
e log Ps T z a IT-aO I) -1''0 s t a IT 1T . 
(OK) (kro) (deg) (deg) 
~\ 1 40817.20 1.71 _0.68 -0.06 .97 "17.00 "17.24 1130 842.3 36.1 66.5 1'7.40 1.39 -0.67 .. 0.06 .65 .18 .42 1064 841.Q 33.9 66.3 
40817.50 1.54 -0.6i' _0.06 .80 -17.09 -17.:n 1097 841.7 32.8 66.3 18.00 1.49 .. 0.66 _0.06 ,77 
.11 ,34 10a5 840.8 2'7.6 65.9 18.50 1.55 _0.65 -0.06 .83 .08 .31 1094 839.9 22.8 65.4 19.00 1.60 _0.64 _0.06 .90 .04 .28 1106 839.n 18.4 ~~, .9 19.50 1.66 _0.63 _0.06 .96 .01 .25 III :; 838.2 14.4 ~;y. 3 20.00 1.71 _0.62 _0.06 1.03 
-16.98 .22 1124 831.5 10.7 63.7 20.50 1.16 ~0.61 _0,05 1,09 
.95 .19 1132 836.8 7.3 63.1 21,00 1.S1 ... 0.60 _0.05 1.15 .92 .17 1141 836.1 4.1 62.5 21.50 1.80 _0.59 .0.05 1.16 
.92 .17 1141 835.4 1.2 61.8 
;~~ ~ 1 22.00 1.19 _0.58 _0.05 1.17 .91 .17 1140 834.8 358.4 61.1 22.50 1.19 -0.51 _0.05 1.17 .91 .17 1138 834.3 355.9 60.4 23,00 1.18 ~0.55 -0.05 1.18 .91 .16 1131 833.8 353.5 59.7 23.50 1.82 _0.5 4 -0.05 1,24 .88 .14 1145 833.3 351.2 59.0 24.00 1.84 -0.52 -0.04 1.27 .87 .14 1148 832.9 349.0 58.2 24.50 2.06 -0.51 _0.04 1.51 .79 .06 1176 832.5 347.0 57,S 25.00 1.97 _0.49 _0,04 1.43 .82 .09 1165 832 .1 345.0 56.7 25.50 1.11 _0.48 -0.04 1.25 .88 .15 1140 831.a 343.1 56.0 26.00 1.15 _0.41 _0.04 1.25 ,88 .15 1138 831.5 341.3 55,2 26.50 1.14 _0.45 _0.03 1.26 
.88 .15 1137 8:31.3 339.6 54.5 27.00 1.67 -0.43 -0.03 1.21 .89 .17 1130 831.1 337.9 53.7 27.50 1.62 .0.41 .0,03 1,18 ~91 ,18 1124 830.9 336.3 52.9 , 28.00 1.66 _0.39 .0~O3 1,24 ,89 .16 1129 830.8 334.7 52,1 28.50 1.67 -0.36 _0.03 1.27 .88 .15 1129 830.7 333.2 51.3 29,00 1.61 -0,34 .0.03 1,30 
.88 .14 1130 830.7 33~.1 50.6 29.50 1.68 _0.31 "0.02 l.34 
.86 .13 1135 830.7 330.2 49.B 30.00 1.81 .0.29 _0,02 1.50 
.81 .08 1152 830,1 328.8 49,0 30.50 2.00 .0.26 .0.02 1.72 ,15 .03 1174 830.7 3g7.4 48.2 31.00 1.95 _0.23 _0.02 1.70 
.16 .03 1112 830.8 326.0 47.4 31,50 1.83 _0.19 -0,02 1.61 
.79 .06 1159 830.9 324.7 4t;,,6 32.00 1.85 -0.15 -0.02 1.69 .71 .04 1164 831.1 323.4 45.1l 32.50 1.46 ,...0.11 _0.01 1.34 .88 .15 1124 831.3 322.1 45!0 
4083":.00 1.43 _0.08 .0.01 1.33 .. 16.B8 ~17.15 1120 8:H~5 320.8 44.2 34,00 1.37 _0.05 _0.01 1,31 ,90 .16 1112 832.n 318.3 42.6 35.00 1.32 0.00 .. 0.01 1.31 
.91 .17 1105 832.6 315.9 41.0 36,00 1.27 0.00 0,00 1.26 
.94 .18 1093 833.'!! 3l3.6 39.4 37.00 1.23 0.00 0.00 1.23 
.96 .20 1084 834.1 31~.2 :37.a 38.00 1.22 0.00 0,00 1.22 .91 .21 1071 835.n 3Q9,0 36.1 39.()0 1.28 0.00 O~OO 1.2E.J .96 .18 1080 835.9 306.7 34.5 40.00 1.11 0.00 0,01 1.12 
-17.03 .24 1052 837.n 304.5 32.9 
40841.00 0.81 0.00 0,01 .88 
-17.15 -17.33 1008 838.1 302,3 31.3 41.50 0.85 0.00 0.01 .86 
.16 .34 1001 838.6 301.2 30,5 42.00 0.98 0.00 0.01 1.00 
.10 .28 1025 839.2 300.2 29.6 42.50 1.33 0.00 0.01 1.34 .16.97 
.16 1072 839.8 299.1 28.8 43.00 1.23 0,00 0,01 1.25 .. 17.01 
"W 1058 840.5 29!l~0 28.0 43.50 I,ll 0.00 0,01 1.12 
.06 ,24 1037 841.1 297.0 27.2-44.00 1.01 0,,00 0.02 1.03 ,10 
.28 1021 841.7 295.9 26." 44.50 0.94 0.00 0.02 .96 
.13 .30 1008 842.4 294.9 25.6 
40845 Q OO 0,86 0.00 0.02 ,ll8 
.... t7.17 -1'7.33 991 843.1 293.8 24.8 46.00 0.76 0.00 0.02 .78 ,22 ,:n 967 844.4 291.7 23.1 47.00 0.70 0.00 0.02 .72 
.U.l .41 948 845.8 289.7 21.5 48.00 0.69 0.00 0,02 .11 
.28 .42 940 847.3 287.6 19.9 .. 49.00 1.03 0.00 0.02 1.05 
.11 .26 1009 848.7 285.6 18.2 50.00 1.02 0,00 0.02 1.04 
.13 .;n 1002 850.2 283.5 16.6 51,00 0.96 0.00 0.02 ,98 
.16 .30 988 851,6 281,5 15.0 
3H·t 
'" c ~ ,,,c~.~ ~_L'~ __ C'."";;;"i'" ;,.w;.,;;""j.,';""'$· ,.~~'-.,~=-- .~~=.,=~.=~ 
Table 3 (cont.) 
" 
1968 66A (Explorer 39) 
of 
_106 p 106 P 106 p _106 P log P
e log Ps T z (lrr-(lO /) - I"> MJD rr 0 s t a IT 
(OK) (kIn) (deg) (<leg) 
40a52.00 0.90 0.00 0.02 .92 -17.19 -17.32 974 853.1 279.5 13.3 
40853.00 0.88 0.00 0.02 .90 -17.20 -17.32 969 854.6 271.5 11. 6 53.50 0.8a 0.00 0.02 .90 .20 .32 968 855.3 276.5 10.8 54.00 0.88 0.00 0.02 .90 .20 .32 966 856.0 275.4 9.9 54.50 0.84 0.00 0.02 .H6 .22 .34 956 856.7 274,4 9.1 55,00 0.82 0.00 0.02 .84 .23 ,35 951 857.4 273,4 a.3 55.~O 0.94 0.00 0.02 .96 .18 ,29 977 858,1 272.4 7.5 56.00 0,93 0.00 0.02 .95 .19 .30 972 858,8 271.4 b.6 56,50 0.92 0.00 0.02 .94 .20 .31 967 859.5 270.4 5.8 57.00 0.97 0.00 0.02 .99 .18 .29 976 860.1 269.4 5.0 57.~0 0.89 0.00 0.02 .91 ,21 .31 962 860.8 268.4 4.1 ( 58,00 0.84 0.00 0.02 .86 .23 .32 954 861.4 267.4 3.3 58.50 0.79 0.00 0.02 .81 .25 .34 942 662.0 266.4 2.4 59.00 0.72 0.00 0.02 .73 ,3D .39 918 862.6 265.4 1.6 59.50 0.75 0.00 0,02 .77 .28 .37 926 863.2 264.4 0.8 60.00 0.71 0.00 0,02 .73 .30 ,40 914, 863.8 2{l3.4 -0.1 60.50 0.67 0,00 0.01 .69 .33 .42 902 864.3 262.4 -0.9 61.00 0,66 0.00 0.01 .67 ,34 .43 893 864.9 261,4 .. 1.7 61.50 0.68 0.00 0.01 .69 .33 .42 900 865.4 260.4 -2.0 62,UO 0.65 0.00 0.01 .66 .35 .43 890 865.8 259.3 -3.4 62.50 0.Q4 0.00 0.01 .66 .35 .43 890 866.3 258.3 -4.3 63.00 0.77 0.00 0~01 .78 .28 .37 923 866.7 257,3 
-5.1 63.50 0.88 0.00 0.01 .89 .23 .32 947 867.1 256.3 -6.0 64.00 0.62 0,00 0.01 .63 .38 .46 872 867.5 255.3 
-6.8 64.50 0.60 0,00 0.01 .61 ,39 .47 868 867.9 254,3 ~. 7,6 65.00 0.58 0.00 0,01 .59 .40 .48 861 868.2 253,3 
-.8.5 65.50 0,57 0.00 0.01 .57 .42 .49 854 868.5 252.2 ·9.3 66.00 0.55 0,00 0.00 .55 .43 .50 848 868.8 251.2 -10.2 66.50 0.54 0.00 0.00 .54 .44 .51 84ij 869.0 250.2 .11.0 67.00 0.53 0.00 0.00 .53 
.44 .~l 842 869.2 249.2 -11.9 67.50 0.54 0.00 0.00 .54 .43 .50 847 869. 4 248.1 -12.7 
.1 68.00 0.51 0.00 o.or; .51 .46 .53 833 869.5 247.1 -13,6 1;1 68.50 0.56 0.00 0.00 .55 .43 .~o 849 869.6 246.1 ~14.4 Ii 69.00 0.61 0,00 0.00 .60 .39 .47 869 869.7 245.0 -15.3 III 69,50 0.68 0.00 -0.01 .68 .35 .'t2 894 869.7 244.0 -16.1 ;1 70.00 0.71 0.00 -0.01 .70 .34 .42 894 869.7 24~.9 -17,0 Ie! 'I' 70.50 0.82 0.00 -0.01 .81 .28 .37 924 869.7 241 .9 -17.8 iIi ~p 71,00 1.08 0.00 -0.01 1.07 .16 .25 979 869,6 240.8 -11,1.7 I 7h50 1.14 0.00 _0.02 1.12 ,14 .23 989 869.5 239.8 ·19.5 r,! 72.UO 0.86 0.00 -0.02 .84 .26 .33 938 869.4 238.7 -20.4 In 12.50 0.65 _0.02 
-0.02 .61 
.39 .47 867 869.2 237.6 -Zl.2 
il 
73.00 0.72 -0,,06 -0.02 .64 .37 .46 876 869.fl 236.5 -22.1 73.50 0.78 .0.09 -0.02 ,66 
.36 .44 887 868.8 235.5 -22.9 ,r Ii 14.UO 0.84 -0.12 -0.03 .69 .33 .41 900 868.5 234,4 -23.8 )< 74.50 0.93 .0.15 -0.03 .75 .29 .37 921 868.2 233.3 -2.4,6 
jl 
75.UQ 1,05 •• 0.18 -0,03 .8·4 .24 .32 94" 867.9 232.2 -25,5 
! 40875.20 1.15 _0.1.9 .0,03 
.93 
-17.20 -17.28 967 867.8 231.8 -25.8 ! 75.40 1.16 _0,20 _0.U3 
.93 .20 .28 967 867.6 231,3 -26.2 ! 75.60 1.51 .0.21 _0,03 1.27 .07 .16 1018 867 .. 4 230.9 ",26.5 75.BO 1.53 .0.22 _0.04 1.27 .08 .1.8 1012 867,3 230.4 -26.9 76.00 2.20 .(l.23 .0.04 1.94 
-16.89 .00 1 {lEs 5 867.1 230.0 -27.2 76.20 2.22 .0.23 ~0.04 1.95 
.89 .00 1087 867.1'l 229.5 -27.5 76.40 2.07 _0.24 
-0.04 1.79 
.93 ~O2 1075 866.8 2211.1 
-27 .9 76.60 1.27 _0.25 _0.04 
.98 
-17.19 .l8 966 666.6 228.6 -28.2 76.&0 1,45 
-0.26 -0.04 1.15 
.12 .22 996 866.4 228.2 ... 28.6 77.00 1.63 .0.27 -0.04 1.32 
.06 .16 1020 866.2 227.7 -28.9 77 .20 2.14 
-0.28 .0.04 1.82 
-16.92 .03 1076 866.1'l 227,3 ... 29.3 77 .40 3~31 _0,,28 .0.04 2.98 .70 -16.82 1158 86S.n 226.8 -29.6 
3~:j 
-1*"!'fV" FM 
Table 3 (cont.) 
! 
1968 G6A (Explo:.'el' 39) 




T z (lrr-nO o -00 MJD t IT IT • S a 
(OK) (kIn) (deg) (<leg) it, I' 
I 
-0.29 -O.OIt 2.17 -16.81t -16.95 1106 865.6 2Z6.4 -29.9 40817.60 2.51 
:,I 77.80 l u05 _0.30 uO.05 .70 -17,,33 -17.43 899 865.4 225.9 -30.3 
" "(8.00 0.58 ... 0.31 , .. 0.05 .. ZZ ~83 .93 647 865.2 225.4 -30.6 
40a"/e .. 50 1.00 -0.33 -0,,05 .62 ~17.37 -17.1t8 874 864.7 224.3 .. 31 e5 1'9.00 1.28 .... 0.35 -0,,05 .88 .2Z .32 951 864.1 223.1 .. 32.3 
')'9.50 1.33 -0.36 -0.05 w91 .20 01 30 959 863.5 2Z2.0 -33.2 80vOO 1.38 -O~38 -0.06 ~94 .18 "Z8 968 862.8 2Z0.8 -34.0 80.50 1.35 -0.40 .... 0.06 ~89 .20 .,30 963 862.2 219.6 -34.9 !H.OO ... 0.41 .. 0.06 a9), 
.19 .29 965 861.5 21b.3 -35.7 'r 1 .. 38 ~ i H 81.50 1.69 .... 0.44 uO.OP 1~!9 .08 ,19 1010 860.8 217.1 -36.6 P'I 82w OO 2.30 ... 0.45 uO.06 '1..78 .. 16.90 .03 1077 860. n 215.9 -37.4 tlZ.50 2.61 -0.47 ~0.O7 2.01:! .83 -16.96 1102 859.2 214.6 -38.3 El3.00 1"98 ~O\l48 uO.07 1 • .!t3 ,99 .. 11 .. 13 1040 858.5 21.3.3 -39.1 83.50 1.80 .. 0.50 _0.07 !~23 -17.05 0;19 1015 857.6 212.0 -40.0 84 .. 00 1.65 .. 0,52 ... 0.07 1.06 .!1 .25 990 856.8 210.7 -40.& ~ 84.50 1.65 -0.53 ... 0.08 1.04 .12 .26 987 856.n 209.4 -41.7 ,i i 85.00 1.70 -0 .. 55 -0 11 08 1.08 .10 .25 994 855.1 208.0 -1t2.5 If 85.50 1"73 ... 0.56 MO.08 1 .. 09 .09 ,,24 996 854.2 206.6 -43.4 86 .. 00 1.82 ~0.58 -0.08 1. II L6 .06 .. 22 1007 853.3 205.2 -44.2 136.50 1.87 ~0 .. 59 .. 0.08 1~20 .04 .21 1014 852.4 203.7 -45.1 8"~00 2u30 ~0.60 _0.09 L,ol 
-16.90 .08 1065 851.4 202.3 ·1t5.9 87.50 2.59 ... 0.61 ~O.O9 ldl9 11 82 \102 1093 850.5 200.7 -46.7 i' 88 .. 00 2.96 -0.62 .. 0.09 2 .. 24 .74 "16.94 1121 849.5 199.Z -47.6 
i 88.~0 3.20 uO.63 .0.09 2.48 .69 w90 1139 848.5 19:.5 .48.4 , i.l9u OO 2~92 _0.63 -0.09 2.19 .74 .95 H21 847.5 195.9 -49.2 
, . ~ 
• 1 it B9 .. ~0 2.87 -0.6~ _0.10 2.12 0"'5 ,,96 1116 846.5 194.2 -50.0 C)O~OO 2.69 ~0~66 -0.10 1 0 93 
.79 -17,,01 109')' 845.5 192.4 -50.9 '10.50 2~69 .. 0,,67 .. O.lO 1 un .. 79 .01 1096 844. 4 190.5 .51.7 9l .. 00 2 .. 72 .0,,68 .. Ou10 1.94 .7fJ wOO 1098 843.4 18B.6 ·52.5 91 0 50 2.78 ~0.69 .. 0.10 1 u99 ~71 "'16.91; 1102 842.3 186.6 -53.3 92.CJO 2.81 _0.70 
-0.10 2.01 
.J'l'7 .98 1104 841.3 184.5 ~54.1 92.:;0 ;;.89 ... 0.70 -0 .. 10 2 .. 0E u "/4 1/97 1111 840.2 182.3 -54.9 93.00 ~.94 .o"n ~Ow10 2 .. 13 1)1'2 .. 96 1116 839.1 179.9 .55.6 93.50 3.08 ~O. 7Z .0 .11 2 .. 25 .. 69 1/ 94 1126 838.n 177.5 -56.4 ':',,,00 3.16 uO.1Z .... 0.11 2,,33 a 61' ,,92 1133 836.9 1H.a -57.1 9'; ~50 3.21 _0.73 ~0\l1! 2,,37 
.66 .. 91 1136 835.8 172.0 .57.9 95.00 3~2t ~O,,73 ~O .1.1. 2 .'~O .65 .91 1138 834."1 169.0 .58.6 95 .• 50 3,,32 ",,0 .. 74 ... 0.11 2.47 
.63 .89 1144 833.6 165.7 -59.3 9 t3O OO 3.40 ... 0.7/1 -0.!1 2 .. 54 
.60 (i88 1151 832.5 162.2 .5'1.9 96,,50 3.47 ... 0.74 .... 0 v 11 2 .. 62 ,,58 ,,86 1158 831.4 15B.3 -60.6 
40891 •. 00 3.44 ~0."5 uO.ll 2.59 -16.59 -16 ... 8')' 1155 830.2; 154.2 .61.1 9'1.20 5.76 _0. "IS .... 0.11 4 .. 90 ,3D ~!)9 1264 829.8 152s4 -61.4 97.ltO 4.47 ... 0.15 .. 0.11 3li61 *40 .71 1222 829.4 150.5 -61.6 918 60 '1.65 ~0.75 -0,11 3 8 79 .:n .68 1233 828.9 148.6 .. 61.& 97.80 4.18 ~0.75 .0,,11 3.32 .44 ..,75 1207 828.5. 146.7 -62.0 98.00 3 .• 38 _0 .. 75 .. 0.11 2.51 uS7 .88 1159 828.1 144.6 .. 62.2 
40898.50 3 .. 07 -0.75 ~O,l1 2.20 ~16w63 
-16.94 1135 827.0 139.2 -~2.6 99.00 3.25 _0.75 wO.l! 2 8 38 .60 .91 1145 825.9 133.3 -63.0 i 99.50 3.27 .. 0. "(6 -0.11 2 .. 40 .S9 .90 1147 824.8 126.9 -63.2 40900.00 :l.S5 ... 0.16 ... 0.11 2.68 
.S3 .85 116')' 823.7 12Q .1 ... 63.4 j 00.50 3.67 _0.76 
... O"U 2,,80 
.50 .tl3 1177 822.6 113.0 .63.5 
.j 01.00 3~74 ~O.75 -0 .. 2.1 2 • .38 .48 .87., 1183 821.5 105.7 .63.5 01.50 ,,,86 ,,0.75 ,.,0,,11 3.00 .4, ~80 1192 820.4 98.3 -63.3 , 02.00 3.91 ... Ou 15 -0.11 3.04 
.44 
.79 1195 819. 4 91.0 -63.0 ; 02.50 3.84 ~.O .74 
-O.H 2,,ge ,,44 
.80 1192 a18.3 84.0 
-62.7 'J 03.00 3.65 ",,0,,74 .. 0,,11 3",00 
.44 .80 1193 817.3 77.3 .62.2 03.50 ?9! .... 0 8 74 .... 0,,11 3"O!) .43 • "(9 11 en 816.3 71 .• 1 .bl.b 
:3I'G 




11 Table 3 (cont.) 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106 P _106 P log Pe log Ps '1' z nIT-nO ~TT-bO s t a 1T 
("K) (\ull) (deg) (de~) 
~ . 
40904.00 3. 8 7 .. 0.73 .. 0.11 le03 -U.42 -16.79 1199 815.2 65,3 -61.0 f 
~~ : 04.50 3,92 _0,73 -0.11 3.08 .40 .19 1203 814.2 60.0 -60.2 
~l ~ . 05,00 3.94 _0.7Z -O.ll 3.11 .40 .18 1205 813.3 55,1 -59,5 
;1 : 05.!>0 3.99 _0.71 -0.11 3,17 .38 .71 1209 812.3 50.7 -58.6 
~ . r; 06.00 4.00 -0,11 -0.11 3.19 .31 .17 1212 811.4 46,6 -57,ll 
'I, 06.!>0 4.00 _0.10 -0.11 3,20 .36 ,16 1214 810,4 42,8 -56.8 i! : 
f 11' 07.00 4,01 -0.69 -0.11 3,28 .34 • '5 1221 809,5 39.3 -55,9 :1, 07.50 4.10 _0.68 -0.10 3, :;z ,34 .7[" 1223 808.1 36.1 -55.0 :1. 
L 08.00 4.15 .. 0,67 -0.10 3.31 .33 q ""4 1225 801.8 33,1 -54,0 j 
~1 I , 
].1 
40908.20 4,27 _0,61 -0.10 3,50 .,,16,31 -16,73 1230 807.5 32.0 -53 .. 6 
} -
I[ • 
1 lJ 08.40 4.43 -0.67 -0.10 3,66 ,29 ,71 1239 807.J 30.9 -53,2 
08.60 4.15 _0,66 _0,10 3,99 ,25 ,61 1254 806.8 29.8 -52,8 
~i ; 08.80 5.23 _0.66 _0,10 4,41 ,20 ,61 1271 806.5 28.7 -52,4 t· !r,-1-- " . 09.00 6.04 _0,66 -0,10 5.28 ,12 ,53 1310 806.2 27.7 -52,0 1 
., 09.20 5.54 _0.65 _0.10 4,79 .15 .57 1294 805.8 26.7 -51.6 1j 
09.40 4,54 _0.65 .. 0,10 .3,80 .25 .66 1254 805.5 25,7 -51.1 
ii 09.60 4.20 _0,64 _0.10 3.46 .29 .72 1236 805.2 24.8 -50.7 
H 09.80 4,02 _0.64 _0.09 3.28 v 33 ,75 1223 804,9 23.8 -50.3 I' II 10,00 3,64 _0.64 -0,09 3.11 .36 .78 1212 804.6 22.9 .. 49.9 Ii 10.20 3.66 _0.63 _0.09 2.93 .38 • !:I 1 1202 804.3 22.0 -49.:; II !l 
" 10.40 3.31 .0.63 -0.09 2.59 .43 .87 1182 804.n 21.1 -49.1 i' 
U 10.60 3.13 _0.63 .0.09 2.41 .47 .'10 1170 803.8 20.3 -48.6 ;' 
f. 10.80 3.44 .0.62 .. 0,09 2.'3 ,41 • !:I 5 1190 803.5 19.4 -48.2 j: 1l,00 3.74 .0.62 _0.09 3,03 .36 .80 120B 803.2 18.6 -47.8 Ii 11.20 4.21 _0.61 -0.09 3.51 .29 ,73 1234 802.9 17.8 -47.4 
I': 11.40 6,48 _0,61 -0.09 5.78 .07 .51 1327 802.7 17.0 -47.0 
" 11.60 6.78 .0.61 -0.09 6,09 ,04 .47 1341 802.4 16.2 -46.5 
" 11.BO 6.60 _0.60 _0,09 5,91 ,05 ,48 1336 802.1 15.4 -46.1 
12.00 5.10 _0,60 -0.08 4.41 ,18 .62. 1278 801.9 14.6 -45.7 
12.20 4.75 _0.59 -0.08 4.07 .2.2 .67 1262 801.6 13.9 -45.3 
j" 12.40 4.56 _0.59 -0.08 3,88 .24 .68 1254 801.4 13.1 -44.8 j: 12.60 4.37 .0.58 _O.OB 3.70 .26 .71 1246 801.2 12.4 -44.4 
12,80 4.17 _0.58 -0.08 3.51 .29 .73 1236 800,9 11.7 -44.U 
13.00 4.15 -0.57 _0,08 3.50 .29 .74 1235 800.7 10.9 -43,5 
40913.50 3.99 -0.56 -0.08 3.36 -16.31 -16.76 1228 800.1 9.2 -42,; 
14,00 3.81 .0.54 -0.08 3.19 .33 • 78 1219 799.6 7.5 _It 1.4 
14.~0 3.71 -0,52 -0,07 3.11 .35 .80 1212 799.1 5.9 -40.3 
15.00 3.45 .0.51 -0.07 2.87 .39 .84 1198 798.7 4.3 -39.2 
15.50 3.24 .0.49 -0,07 . 2.6-8 .42 ,88 1185 798.3 2.7 -38.1 
16.00 3.09 -0.48 -0,07 2.55 .44 .90 1176 797.9 1.2 -37,1 
16.50 2.91 _0.46 -0.06 2.39 .48 .94 1164 797.5 359.7 -36.0 
17.00 2.86 .0.44 -0,06 2.36 .49 .95 1161 797.2 358.2 -34.9 
17.50 2.87 .. 0.42 -0.06 2.39 ,48 .94 1164 796.9 356.8 -37. 8 
18,00 3.07 .0.41 .0.06 2.60 ,44 ,91 1177 796.7 355.3 -32.7 
18,50 ;;.19 _0.39 -0.05 2.74 ,42 .!:l9 1186 796.5 353.9 -31.0 
t 
19.00 3.13 
-0.37 _0~O5 2.71 .43 .90 1l!:l3 796.3 352.6 -30.5 
19,50 3.07 _0,35 .. 0.05 2,67 ,44 .91 1179 796.1 351.2 -29.4 
20.00 3.05 .. 0.34 _0.04 2.67 .45 ,91 1179 796.0 349.9 -2B.4 
20.50 2.96 _0.32. .0.04 2,60 ,46 .92 1174 796.n 348.6 -27 • .3 . 1 '.i 21.00 2,95 .0.31 _0,04 2.61 .46 ,92 1174 795.9 347.3 
-26.2 i 21.50 2..93 _0,29 _0,03 2.61 .47 .93 1173 795.11 346,0 .25.1 
22.00 3,01 _0.27 _0.03 2.72 .45 .91 1179 795.9 344.7 -24.0 ., 22,50 3.03 _0.25 .O.O~ 2.76 .45 .91 1182 796.n 343.4 .22..9 I 23.00 3.01 _0.23 .. 0.02 2.76 .45 .91 1183 796.1 342.2 
-21.9 23,.50 3.07 _0.2.1 .0,02 2.84 ,44 ,90 1187 796.2 340.9 -20.8 J ,1'1 24,00 3.10 .0.19 .0,02 2.89 .44 .90 1187 796.3 339.7 -H.7 ~, 71 24,50 3.13 _0.17 _0.01 2.95 .44 al:l9 1189 796.5 336,4 
-18.6 1 25.00 3.21 -0.15 .. 0.01 3.05 .42 ,88 1197 796.7 337.2 
-l7.5 ~ 
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Table 3 (cont. ) 
j968 66A (Explorer 39) 
- MJD _106 P 106 P 106 :p _106 P log p log Ps '1' z un- -!'O 6 tr -oO s t a p iT 
(0 l\:) (kro) (dcg) (deg) 
40951.50 0.68 0.00 0.09 .76 -17~27 -17.1+3 930 834.1 277 .1 37.4 
52.00 0.69 0.00 0,,09 .78 .26 .42 933 834.8 276.0 38.4 
F 52.~O 0.63 0.00 0.08 .n .30 .46 9(19 835.5 274.9 39.4 
53.00 0.61 0.00 O.Ut! .69 .32 .47 900 836.2 27:3.7 40.4 
53.% 0.61 0.00 0.08 .69 .32 .4!j 895 836.8 272.6 41.4 
54.00 0.56 0.04 0.08 .6B .33 • !:I 0 889 837~4 271.5 42.4 
54.!:l0 0.59 0.08 0.08 • '74 .30 .46 907 838.0 270.,4 43.3 r • 
55.00 0.93 0.11 0.08 1.11 .12 .29 991 838.A 269.2 44.3 
55.!;l0 0.82 0.13 O~08 1.03 .15 ,.H 977 839.2 268.1 4;.3 
56.00 0.51 0.16 (J.OS .75 .28 .43 910 839.7 266.9 40,3 
56.!>0 0.46 0.18 0.07 .72 .30 .44 900 8'\·0.2 265.8 47~3 
57.00 0.47 0.20 0.07 .'14 .29 .43 9U6 840.7 264.7 48.3 
57.50 0.42 0.22 0.07 .71 .30 .44 897 841.1 263.5 4<0., 
58.UO 0.35 0.23 0.0" .65 .33 .47 877 841.5 262.4 50.l 
58.50 0.36 0.24 0.0', .66 .32 .45 882 fJ1tl.9 2Al.2 51.2 
59.00 0.36 0.24 0.07 .67 .31 .44 bu6 842.3 26v.0 52.1 
~9.50 0.40 0.24 0.U7 .71 .29 ,41 il99 842.6 256.9 53.1 
60.00 0.38 0.24 0.06 .69 .30 .42 891 843.0 257.7 54.1 
bO.e:.O 0,39 0.2'+ O~O6 .70 .29 .41 893 843.2 256.5 5~.O 
61.00 0/038 0.24 Og06 .68 .30 .43 B84 843.') l5!J.4 50.U 
,. 61.50 0.39 .0.23 0.06 .08 .30 .43 881 843.7 2S t,.2 S7.G 
62.0u 0.37 0.23 0.06 .66 .32 .45 869 843.Q 253.0 57.9 
62.50 0.39 0,22 0.06 ,66 .32 ,45 866 844.0 251.6 58.9 
63.00 0.37 0.21 0.05 .63 .33 .46 854 844.1 250 0 6 59.!; 
63.50 0.41 0.20 0.05 ,66 .~n .43 868 844.2 249. 4 60.!; 
64.00 0.43 o .l9 0.05 ,66 .30 .43 869 844 e 3 2'+8.2 bl.7 
64.50 0.49 0.17 0.05 .72 .27 ,39 8117 844.3 246.9 02.7 
65.00 0.51 0.16 0.05 .71 .27 .40 881 844.3 245.7 6:l.6 
65.50 0.55 o .l4 0.04 .74 .25 ,38 890 844 .• ~ 244.5 64.6 
66.00 0.57 0.12 0,,04 $73 .26 .38 BB6 8'~4. 2 243.2 6;.5 
66.50 0.61 0.11 0.04 .76 .24 .36 895 844.1 241.9 66.4 
67.00 0,66 0.09 0.04 ,78 .22 .35 900 844.(1 24r..7 67. /1 
67~!>O 0,67 0.07 0.03 .77 .23 .35 B97 843.8 239.4 6tl.j 
68.00 0.69 0~O5 O.\)3 .77 .7..2 .3!J 897 i.l43.6 238.1 69.'-
68,50 0.66 0.03 0.03 .. 72 .25 .38 8&0 .843. 4 236.8 7G.2. 
69.00 0.65 0.01 0.03 .09 .27 ,40 867 843.1 235.4 'fl • 1 
69,50 0,65 _O.OL U.02 .66 .29 4" 
· "-
853 842.8 234.1 72,\.1 
·ro.oo 0.72 _0.04 0.02 .70 .26 .40 866 842,5 232.7 72..9 
70.!>0 0.77 _0.05 0,02 .73 .24 • :n 877 gf.2.1 231.3 73.8 
71.00 0.84 -0.07 0.01 .79 ,20 .35 894 841.8 229.9 7" • '1 
71.50 0.81 -0.09 0.01 .73 .24 .39 872 841,4 22&. ; 7~.(;. 
72.UO C.83 -0.11 0.01 .73 ,24 .::19 872 840.9 221.tJ 76.5 
72.~0 0.80 
-0.13 0.0i. ,68 .26 ./tl 855 840," 225.5 77.4 
73.0.0 0.83 _0,14 0.00 .69 .25 • tlO 8:;8 839.9 224.0 7(3.3 
73 •. 50 0.82 -0,16 0.00 .66 ~27 .42 8 /d 839. l, 2n.4 7'). t: 
74.00 0.85 _0.l8 0.00 .66 .27 •. 42 846 838.9 220.b 8 ii • 1 
74.~0 0.90 _0.20 0.00 .69 .25 .40 857 838.1 d9.2 tll • L 
75.00 0.92 _0.22 1.0.01 .69 .2't .39 857 837.7 217.5 81. 'I 
75.50 0.97 _0,24 _0.01 .72 .22 ~38 667 837.1 215.b 82.1 
76.00 1.05 _0.26 -0,01 .77 .19 ,36 Sa3 83.6,4 2t4.0 83.b 
76.50 0.99 -0.29 -0.01 .69 .2 i l ,40 B~; 835.7 212.1 84.4 
77.00 t.04 _0.31 _0.02 .72 .21 .37 868 835.0 210.2 85.3 
77.50 1.07 -0.33 _0.02 .72 .21 .36 870 834.3 208.2 G6.1 
1 78.00 1.07 -0.35 -0.02 .70 .22 .37 B62 833.6 206.1 86.9 78.50 1. 5 ~ _0.37 -u.02 l.ll .02 .19 970 832.8 203.9 81.7 79.00 1.67 -0.39 ... 0.03 1.25 -16.97 .16 991 832.(l 201.6 l:ld.5 
79.50 1,69 -0,41 -0.03 h25 .97 .16 997 all .2 i~9.1 89.3 1II 
80.00 1.56 _0.43 _0.03 1.11 -17,,02 .21 970 830.4 196.5 ge.l 'j 
80.50 1.59 _0.45 -0.03 1.11 .01 .,,0 969 829.5 193.7 90.':1 
81.00 1,41 _0.46 ... 0.04 .91 .09 .28 923 828. f 19C.8 9 L .6 
J"U j 
REPRObt1CIBILlTY OF 1i~~·t;! 
ORIGINAL PAGE IS POO~·v 















































































































































































































































































































Table 3 (cont.) 
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i II Table 3 (cont.) ~ I 1968 66A (Explorer 39) n 
I 
MJD _106 P 106 P 106 P _106 P log Pe log Ps T'JT z (lrr-nO b - [, s t a IT 0 
(OK) (I\m) (deg) (deg) 
{ 41008.60 3.16 .0.67 ·0.07 2.42 -10.50 -16. 6 9 1120 778.6 !J.7 54.0 08.80 2.98 .0.66 -0.07 2.24 .54 • 73 1104 778.4 5.2 53-a o 
, /1 09.00 2.79 .0.65 .0.07 2.07 .58 • "6 1089 778.2 4.8 53.1 q 
I 41009.!:l0 2.61 .0.64 _0.07 1.90 -16.62 .1O.Hl 1072 777.8 3.6 51 .• 9 10.00 2.51 .0.63 .0.06 1.H2 .64 .113 1064 777.4 2.4 !l0.7 
10.50 2.57 .0.61 ·.0,06 1.89 .63 .tll 1068 777.0 1.2 49.5 
ll.OO 2.54 _0.60 .0.06 1.88 .64 .H2 1064 776.6 0.1 48.3 
11,50 2.52 .0 •. 59 .0.06 1.88 .64 .112 1063 776.3 356.9 47.1 
12.00 2.47 -0.58 -0.06 1.b4 .65 .113 1058 776.0 357.8 45.9 
~""1 12.50 2.45 -0.56 .0.05 1.84 .65 .H4 1056 775.8 356.7 44.7 13.00 2.41 .0.55 .0.05 1.81 .66 .tl5 1053 775. r; 355.6 43", 
I 13.50 2.41 .0.53 .0.05 1.83 .65 .114 1055 77,.4 354.5 42.3 14,00 2.60 .0.52 .0.0., 2.03 .61 .IW 1072 775.2 353.3 41.1 
t 
14.50 2.58 .0.50 ·0.05 2.03 .61 .IW 1072 775.1 352.2 39.9 
15.00 2.48 .0.48 .0.\J4 1.96 .63 .H2 1063 775.0 351.2 38.7 
15.50 2.28 -0.47 .0.04 1.77 .68 .1$1 1044 774.9 350.1 37." " I 16.00 2.13 .0.45 .0.04 1.b5 .72 .90 10.30 774.9 349.0 36.3 ;~ ! 16.50 2.01 .0.43 .0.04 1.54 .75 .93 1017 774.Q 347.9 35.1 'J 17.00 1.89 .0.41 -0.03 1.44 .78 .96 1006 77.,.0 34(-.8 33.9 ' ~' 17.50 1.77 .0.40 -0.03 1.34 .82 .99 993 77.,.1 345.8 32.7 ~ ;; ;; 
18.00 1.75 .0.38 .0.03 1.34 .82 .11.00 993 775.( 34-..7 31., 
18.50 1.82 .0.36 .0.03 1.43 .79 -16.97 1004 775.3 343.6 3G.3 
19.0 0 1.77 .0.34 _0.03 1.41 .80 .98 1000 775.5 342.6 29.1 
19.50 1.71 .0.33 .0.02 1.36 .82 .<t9 992 77',).7 341.5 27.9 
20.00 1.67 .0.31 _0.02 1.34 .83 -17.UO 989 776.0 340.5 26.7 
20.50 1.60 _0.29 .0.02 1.30 ,84 .02 985 776.? 339.4 25.5 
21.00 1.51 .0.27 .0.02 1.23 .87 .04 975 776.5 338.4 24.~ 
21.50 1.40 _0.25 .0.01 1.13 .91 .08 960 776.9 33"{.4 23.0 
22.00 le49 .. 0.23 .0.01 1.25 .87 .U4 974 777.2 33h.3 21.& 
1\ 22.50 1.63 .0.21 -0.01 1.41 .82 -16.98 993 777.6 335.3 20.6 23.00 1,68 .0.19 -0.01 1.48 .79 .97 1004 "n8.O 334.3 19.4 
23.!:l0 1.95 .0.17 0.00 1,78 .71 .89 1035 778.'> 333 .2 ld.2 
24.00 1,94 .0.15 0.00 1.19 .71 .ti8 1035 779.11 332.2 17.v 
24.50 1.70 .0.13 0.00 1."7 .77 ,94 1013 779.'> 331.2 15.8 
25,00 1.51 -0.11 0.00 1.40 .82 .99 99S 780.0 330.1 14.5 
25.!:tO 1.43 .0.10 0.01 1.34 .85 -l7.Ul 986 780.5 329.1 13.3 
26.00 1.39 .0,08 0.01 1,33 .86 .02 982 781.1 328.1 12. 1 
26.50 1.36 -0.06 0.01 1.32 .87 .02 9113 781.7 327.1 10.9 
27.00 1.28 .0.04 0.01 1.25 .90 .U5 969 782.3 326.1 '1. 7 
27.50 1.22 .0.02 0~02 1.22 .91 .U6 965 783.0 325.0 b.S 
I: 28.00 1.22 .0.01 0.02 1.23 .91 • U 5 965 783.6 324.0 7.3 
it 28.50 1.22 0.01 0.02 1.25 .91 .04 96{> 784.3 323.u b.G 
l( 29.00 1.22 0.02 0.02 1.26 .91 .04 966 785.0 322.0 4.b 
Ii 29.!>0 1.24 0.03 0.03 1.30 .,90 .03 972 785.8 321.0 3.b 
" l! 30.00 1.32 0.05 0.03 1.40 .87 .00 984 786.5 32 (" U 2. 4 I: 30 • .,0 1.16 0.06 0.03 1.25 .92 .U5 965 787.3 319.0 1.2 r 31.00 0.98 0.07 0.03 1.08 ,99 .10 939 788.0 317.9 G.G ,. Il 
I .• 31,50 0.88 0.08 0.03 .99 -17.03 .13 924 788.8 316.9 -1.3 t; 
ii 32.00 0.85 0.09 0.04 .98 .04 .14 922 789.6 315.9 -2.S i\ 
It: 32.50 0.86 0.09 0.04 .98 .04 .14 922 790.4 314.9 -3.7 w· Hi 33.00 0.89 0.09 0.04 1.01 .03 .12 791.3 r 927 313.9 -4.9 ~ ~ tl 33.50 0.89 0.08 0.04 1.01 .03 .12 926 792.1 312.9 -6.1 
'1 34.00 0.98 0.07 0.04 1.09 .00 .09 93.8 793.0 31 i • & -7.4 
34.50 0.98 0.06 0.04 1.09 .01 .10 937 793.8 310.8 -8.b 35.00 1.04 0.05 0.04 1.14 
-16.99 .08 944 794.1 309.8 -~.t:l 
jj 35.50 1.00 0.03 0.05 1.0a -17.02 .10 934 795,6 30 [,.8 -11.(; " 36.00 0.88 0.01 0.05 .94 ,08 .16 910 796.5 307.8 -12.2 Ii 36.50 0.97 0.00 0.05 1.02 .05 .13 923 797.4 30b.7 .. 13.5 i 1( , 
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Table 3 (cont,) 
196866A (Explorer 39) 
~ , 
_106 P H6 p l06p _106 p log Pe log Ps T z a11'-nO & -Ii MJD 11' 0 s t a 11' 
1\ 
(OK) (kIn) (deg) (<leg) 
I 
41037.~0 0.81 Oi.OO 0.05 '.86 -17.13 -17.19 893 799.2 304.7 -1~.9 . 
38.00 0.79 O~.OO 0.05 .85 .13 .19 891 800.1 303.7 -17.1 
38.50 0.76 °1. 00 0.05 .81 .15 .21 884 aor.n 302.7 -18. 4 39,00 0.69 O!,OO 0.05 .75 .18 .23 871 801,9 301,6 -19.6· 
39,~0 0.60 Oj,OO 0.06 ,66 .24 .l9 845 802, .. 8 300.6 -20.8 
40.00 0.65 0;.00 0.06 .70 .22 .26 856 803,tl 299.6 .. 22:.0 
40,50 0,66 oj.OO 0.06 .72 .21 .25 860 804.7 298.5 -23,2 
41.do 0.84 0;.00 0.06 .90 .12 .16 899 805.6 297,5 -24.5 . 
41,50 0.93 0.00 0.06 .99 ,08 .13 914 806.5 299,4 -25~7 
42,00 0,90 0.00 0.06 .96 .10 .14 909 807,4 295.4 -26,9 
. r 
;~ 42,~0 0.85 0,00 0.06 ~90 .12 .16 899 808~3 294,3 -28.1 43.00 0.66 0.00 0.06 ,72 .21 ,Z4 858 809.2 293.3 -29.4 
43.5,0 0.58 0.00 0,06 ~64 .26 .29' 833 810.1 292.2 -30.6 
44,QO 0.50 0,00 0,06 .56 ,33 .35· 798 8ll.n 291.2 -31.8 
44,~0 0.60 OJ'OO 0.06 ~66 .26 ,28' 834 81hq 290.1 -33.0 
45,00 1,12 0,00 0.06 1~18 .01 .U3. 948 812,8 289.1 -34.3 
45.~0 0.92 0.00 0.06 ~98 .10 .11 911 813.6 288.0 -,35.5 
46.00 0.79 0.00 0,06 ~85 ,16 ,17 884 814.5 286,9 -36.7 
46,50 0,71 0.00 O.Ob ~77 ,19 ,21 866 815,3 285.8 -37.c; 
47,00 0.72 0.00 0,06 ~77 ,20 .21 865 816.2 284.7 -39.1 
47,50 0.70 0.00 0,06 ,75 ,21 ,22 857 817.n 283.6 -40,4 ., 
48,00 0,68 0,00 0,06 .73 .22 .l2· 854 817.8 282,5 -41.6 
48,50 0,63 0.00 0.06 .69 ,24 .24 845 IH8.5 281.4 -42.8 
49.00 0.69 0.00 U.06 • '75 .20 .20 86'7 819.3 280.3 -44.0 
49.50 0.70 O~OO 0.05 .76 .19 .19 868 820.n 279.2 -45,2 
50,00 0,82 0.00 0,05 .87 .14 ,14 894 820,t! 278.1 -46.5 
i 50.50 1,22 0.00 0,05 1,27 -16,98 -16.98 962 821.5 276.9 -47.7 
I 51.00 1.10 0,00 0,05 1,15 -17.03 -1",02 940 822,2 275.8 -48.9 
I 51,50 1.07 0,00 O,O!) 1,12 ,04 ,03 937 822.8 274.6 -50.1 
52,00 0.82 0,00 0.05 ,87 ,14 .13 886 823.4 273.4 -51.3 
52,50 0,76 0.00 0,05 ,Bl .17 .16 869 824.1 272.3 -52,6 
53,00 0,78 0,00 0,05 ,82 ,17 ,15 873 824.7 271.1 -53.8 
53,50 0,69 0.00 0,04 .74 ,21 .19 852 825.2 269.9 -5,.0 
54.00 0,69 0,00 0,04 ,73 .21 ,20 850 825.8 268.6 -56.2 
54,50 0.68 0.00 0,04 ,12 ,22 ,20 845 826.3 267.4 -57.4 
55,00 0.78 0,00 0,04 .82 .16 ,14 874 826.8 266 .. 1 -513.6 
41055,20 0,81 0.00 0,04 ,85 -17,14 -17,13 883 827.n 265.6 -59.1 
55.40 0,98 0.00 0,04 le02 ,07 .05 922 827.1 265.1 -59.6 
55,60 1.15 0,00 0,04 1,19 ,DO -16.98 955 827.3 264.6 -60.1 
55,80 1.82 0,00 0,04 1.85 -16,81 , 79 1037 827.5 264.1 -60.6 
56,00 2.15 0,00 0,04 2,19 ,74 .12 1063 827,7 263.6- ~61 .lJ 1: 
56,20 1.84 0.00 0.03 1.81 .81 ,79 1034 827.8 263,1 -;.61.5 
... 
~~ 
56,40 1,52 0,00 0,03 1,55 ,89 .87 999 828.n 262.5 46 2.0 fi 
56.60 1.37 0,00 0,0:; 1,40 ,93 ,91 981 828.1 262.0 ';6(..5 
56,80 1,22 0.00 0.0:; 1,25 ,98 .96 959 828,3 261.5 -63.(; 
57,00 1,23 0,00 0,03 1,26 ,98 .95 961 828,4 260.9 -63.5 
57.20 1,24 0.00 0.03 1,27 ,97 ,95 962 828.6 260.4 -63.9 
57.40 1,09 0,00 0.03 1,12 -17,03 -n,oo 937 828.7 259.9 -64.4 
57,60 0.77 0,00 0.03 .80 ,17 .14 863 828.q 259.3 -64.9 
57.80 0,79 0.00 0.03 ,82 ,16 ,13 871 829.n 25A.8 -65.4 
41058,00 0.79 0.00 0,03 .81 -17,16 -17,14 868 829.1 258.2 -65.9 .) 
58,50 0.75 0.00 0.03 ,78 ,17 ,15, 861 829. 4 256.8 -67.1 ,( , 59,00 0.80 0,00 0,02 .62 .15 ,12 873 829.7 255.3 -68.3 
e'9.5ll 0.85 0,00 0,02 .87 ,12 .10 886 829.Q 253.8 




61.00 0,.79 0,00 O,Ol .81 ,14 .12 871 830,4 249.2 -73.0 
61,50 0,77 0.00 0,01 .78 
.16 ,13 862 830.5 247.5 -74.2 j 
392 
.. ~:--- ---. 
. 1.:': .":m..r~~~o..c!'!I. .'::.:_.Ati:£~~.:....is,·-r!4~ : •. - ",,-,.,., a?-,;N.rH"*~·-,~~i~ .. ~~,:.J::;J£J;""~2J:;;:~~"'m.:~:.Li.;:J-..J...-"-_ .. 
,. :~""""'-~'-"~T-'- .,--" -,Y"--~ '~-~T''''';''-'''7''-'~.-'._Y'-r--.~-" .• "",;:tI'''.,'i''u~,~~~~C:=~-~~~~~~--'~~~~ "i', 
,_,."","", ,L 













































































































































































































































































































































































































































































































































































































































































































1968 66A (Explorer 39) 



























































106 P 106 P _106 P 
s t a 
.0.12 -0.05 .58 
_0.11 .0.05 .61 
_0.10 .0.05 .56 
_0.09 .0.05 .56 
_0.07 .0.05 .54 
_0.04 -0.04 .53 
.0.03 _0.04 .54 
.0.02 .0.04 .57 
.0.01 .0.04 .60 
.0,01 .0.03 .62 
0.01 .0.03 .62 
0.01 .0.03 .78 
0.02 .0.03 .95 
0.02 .0.03 L.60 
0.02 ·0.03 1 .. 92 
0.03 .0.03 1.44 
0.03 .0.03 1.12 
0.04 .0.03 .79 
0.04 .0.03 .96 
0.04 .0.03 .80 
0.05 _0.02 .&0 
0.06 .0.02 .75 
0.07 .0.02 .73 
0.08 .0.02 .76 
0.09 _0.02 .84 
0.09 _0.02 1.08 
0.10 .0.01 1.29 
0.10 .0.01 1.05 
0.10 .0.01 1.02 
0.10 .0.01 1.00 
0.10 .0.01 .96 
0.09 .0.01 .90 
0.08 0.00 .&6 
0.07 0.00 .137 
0.05 0.00 .83 
0.03 0.00 .81 
0.01 0.00 .79 
0.00 O.QU .72 
0.00 0.00 ' .72 
0.00 0.00 .72 
0.00 0.01 .72 
0.00 0.01 .66 
0.00 0.01 .66 
0.00 0.01 .63 
0.00 0.01 .60 
0.00 0.01 .60 
0.00 0.01 .55 
0.00 0.01 .49 
0.00 0.01 .46 
0.00 0.01 .46 
0.00 0.01 .46 
0.00 0.01 .51 
0.00 0.01 .50 
0.00 0.01 .50 
0.00 0.01 .52 
0.00 0.01 .54 
0,,00 CJ.Ol .56 
0.00 0.01 .~9 





T z urr-nO 0:r-bO rr 
(OK) (km) I (dt:g) (cle~) 
-17.31 -17.46 900 776.2! 336.4 ·11.4 
.29 .44 909 776. 4 335.3 -10.4 
.33 .48 896 776.6 334.2 -9.3 
.34 .49 891 7'16.8 333.1 -B.3 
.35 .51 891 177.(1 332.u -7.3 
.36 .52 890 771.2 330.9 -6.3 
.36 .51 894 777.4 329.8 -5.3 
,33 ,49 904 777.7 328.7 -4.2 
,32 .47 913 777.9 327.6 -3.2 
.31 .45 920 778.2 326.5 -2.2 
-17,31 -1'.46 920 .,78.5 325.4 -l.L 
.20 .:;6 955 778.h 325.0 ·U.8 
.12 .L8 985 778. 7 324.5 -0.3 
-16.88 .06 1062 7713.8 324.1 0.1 
.80 -H>.9b 1092 778.'1 323.6 0.5 
.92 ·11.10 1051 779.0 323.2 O.c, 
-17.03 .ll 1014 779.2 322.7 1. :3 
.19 .36 963 779.3 322.3 1.7 
.11 .ia 990 779. 4 321.& 2.1 
.19 .36 963 719.5 321.4 2.5 
·17.20 -1 '.36 963 779.6 320.9 3.(, 
.23 .j8 954 179.9 319.8 ".V 
.24 .:;9 951 780.3 318.7 5.u 
.22 .3!! 959 780.6 317.6 6.1 
• 17 .34 976 780.'1 31b ... 7.1 
.06 .23 1015 781.2 315.3 d.l 
-16.98 .15 1044 781.6 314.1 9.~ 
-17.07 .24 1014 781.9 313 .0 lO.l 
.08 .25 1011 782.2 311.6 11.3 
.09 .26 1010 782.t> 310.7 1£.::1 
.11 .28 10C)5 782.9 309.5 13.;; 
.14 .30 998 783.2 308.3 1"" --, 
.16 .:;2 991 783.6 307.2 15 •. :, 
.16 .32 991 783.9 306.0 16,5 
.18 .34 985 784.2 304.8 17.;" 
.20 .35 9B2 78~.f, 303.6 1&.6 
.21 .36 979 784.9 302.4 19.6 
.25 .4Q 967 785.2 301.1 20.7 
.25 .40 969 785.5 299.9 i: 1 • ., 
.25 .39 970 785.'1 298.7 22.tl 
.25 .39 970 786.2 297.4 23.9 
.29 .43 958 186.5 296.1 24.9 
.29 .42 959 786.8 294.9 26.V 
.31 .44 954 787.0 293.0 27.L 
.33 .47 948 787.3 292.3 2t1.1 
.33 .46 949 787.6 290.9 29.1 
.37 .49 938 787.8 289.6 30.2 
.42 .;4 924 788.1 28(,.2 31.2 
.45 .!J6 916 788.3 286.6 32.3 
.45 .56 916 788.6 285.4 33.4 
.45 .56 916 786.8 284.0 3't." 
.40 .51 933 189. 0 2B~.5 35.5 
.41 .~2 930 789.2 281.0 36.5 
.40 .52 931 789. 4 279.5 37.6 
.39 .50 938 789.5 277.9 3B.r; 
.37 .49 944 789.7 276.3 39.7 
.35 .47 951 789.8 274.6 'tv.l 
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Table 3 (cont.) 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106 p _106 i> log Pe log Ps T z a IT- a 0 6 -60 s t a IT 1" . 
" 
(OK) (kIn) (deg) {deg) \ 
1t1148.00 0.54 0.00 0.01 .56 .. 17.35 "17.46 953 190.0 271.1 42.8 t 48.50 0.56 0.00 0.01 .58 .33 .45 959 790.1 269.3 43.9 ,-
49.00 0.58 0.00 0.01 .60 .31 .43 . 965 790.2 267.4 44.9 
49.50 0.52 0.00 0.01 .54 .35 .47 950 790.2 265.4 45.9 
50.00 0.54 0.00 0.01 .56 .34 .45 957 790.3 263.4 46.9 
50.50 0.59 0.00 0.01 .60 .31 .42 967 790.3 261.2 48.0 I .... 
51.00 0.58 0.00 0.01 .60 .30 .42 968 190.3 25a.9 49.0 
51.50 0.52 0.00 0.01 .54 .35 .47 953 790.3 256.~ 50.0 
52.00 0.52 0.00 0.01 .53 .36 .47 951 190.3 254.0 50.9 
52.50 0.61 0.00 0.01 .62 .29 .40 974 190.2 251.3 51.9 
r~~,t 53.00 0.63 0.00 0.01 .64 .21 .39 979 790.1 246.4 52.9 
, 53.50 0.80 0.00 0.01 .81 .16 .29 1013 790.0 245.3 53.tl 
54.00 1.11 0.00 0.01 1.11 .02 .15 1059 789.9 242.0 54.7 
54.50 0.68 0.00 0.01 .69 .23 .36 990 789.8 238.4 55.b 
55.00 0.62 0.00 0.01 .b3 .27 .39 979 789.7 234.!) 56.5 
55.50 0.64 0.00 0.01 .64 .27 .38 980 789.5 230.2 57.3 
56.00 0.65 0.00 0.01 .66 .25 .37 985 789.3 225.6 5tl.a 
56.50 0.61 0.00 0,01 .62 .27 .40 976 789.1 220.5 5d.6 
57.00 0.55 0.00 0.00 .55 .33 .45 959 788.8 215.0 59.4 
57.50 0.51 0.00 0.00 .51 .35 .48 948 188.6 209.0 bO.O 
58.00 0.50 0.00 O.OU .50 .36 .49 945 788.3 202.5 60.5 " 
58.50 O.SO 0.00 0.00 .50 .36 .49 945 188.0 195.8 60.':1 
59.00 0.81 0.00 0.00 .81 .14 .28 1015 787.7 188.7 61.2 
59.bO 0.71 0.00 0.00 .71 .20 .34 997 787.4 181.4 61.4 
60,00 0.61 0.00 0.00 .61 .27 ~41 973 787.0 171t.l 61.4 
60,50 0.54 0.00 0.00 .53 .33 .47 952 786.7 167.0 61.4 
61.00 0.54 0.00 0.00 .54 .32 .46 954 786.3 160.1 61.2 
61.~O 0.60 0.00 0.00 .60 .28 .41 969 785.9 153.6 61.0 
62.00 0.72 0.00 0.00 .72 .19 .34 995 785.4 147.5 60.7 
62.~0 0.81 0.00 O.UO .81 .14 .28 1012 785.0 141.9 6Q.~ 
63.00 0.85 0.00 0.00 .85 .l2 .26 1018 784.5 136.7 59.0 
63.~0 0.79 0.00 0.00 .79 .15 .30 1007 784.0 132.0 59.2 
64.00 0.73 0.00 .0.01 .73 .18 •. H 995 783.5 121.6 !)8.6 
64.50 0.68 0.00 .0.01 .67 ,22 .37 982 783.0 123.6 S8.v 
65.00 0.70 0.00 .0.01 .69 .20 .36 986 782.4 119.9 57.4 
65.50 0.90 0.00 .0.01 .tl9 .08 .25 1023 181.9 116.6 50.7 
66.00 0.67 0.00 .0.01 .66 .22 .38 978 781.3 113.4 56.G 
66.50 0.64 0.00 .0.01 .63 .24 .40 970 780.7 110.5 55.£ 
67.00 0.54 0.00 .0.01 .53 .32 .47 944 780.1 107.8 !> ... 5 
67.!)O 0.62 0.00 .0.01 .61 .25 .41 964 '779.5 105.2 !>3.7 
68.00 0.81 0.00 .0.01 .80 .13 .30 1002 778.8 102.8 53.C 
68.50 0.76 0,00 .. 0.01 .75 .15 .33 992 778.2 100.5 52.2 
69.()0 0.64 0.00 .0.01 .63 .23 .40 966 777 .5 98.3 51.4 
69.~0 0.52 0.00 .0.01 .50 .34 .!>O 931 776.8 96.3 50.6 
70.00 0.55 0.00 .0.01 .54 .30 .47 941 776.1 9' .. 3 49.b 
70.50 0.61 0.00 .0.01 .60 .25 .43 956 775.4 92.4 49.U 
71.00 0.65 0.00 .0.02 .64 .21 .40 965 774.7 90.6 48.1 
71.50 0.66 0.00 .0.02 .65 .20 .40 967 774.0 88.9 47.3 
72.00 0.75 0.00 .0.02 .74 .14 .34 984 113.3 87.2 46.5 
72. SO 0.79 0.00 .. O.Ol ;.78 .12 .32 991 772.5 85.5 45.7 'I 73.00 0.83 0.00 .. 0.02 .82 .09 .30 999 171.8 83.9 44.8 1 73.50 0.11 0.00 .0.02 .75 .12 .34 986 171.0 82.4 44.U 
14.00 0.71 0.00 .0.02 .69 .15 .31 974 770.3 80.9 43.1 ,~ 14.50 0.70 0.00 .0.02 .66 .15 .38 972 769.5 79.4 42.3 75.00 0.69 0.00 .0.02 .61 .16 .39 967 768. 7 77.9 41.5 15.50 0.71 0.00 .0.02 .69 .15 .38 969 768.0 1b.5 40.6 i " 
76.00 0.65 0.00 .0.02 .63 .19 .42 954 767.2 15.2 39.& 
16.50 0.64 0.00 .0.02 .62 .20 .43 949 766.4 73.8 38.9 
17.00 0.66 0.00 .0.02 .64 .18 .41 953 765.1 72.5 38.1 77.~O 0.65 0.00 .O~02 .63 .19 .42 949 764.9 71.1 :31.2 I ,
396 1 
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,1 Table 3 (cont. ) 
1968 66A (Explorer 39) 
MJD _106 P 106 P lO6p _106 P log Pe log Ps T z aiT-nO orr - &0 s t a 1T 
~ (OK) (kIn) (deg) (deg) 
I:· [' 41178,00 0.65 0,.00 .0.02 .62 ·17,19 ·1'.42 945 764,1 69,9 36.4 
,~ ! 78.50 0.69 0~'00 .0.02 .67 ,15 ,39 956 763.4 68,6 35.5 
79.00 0,64 6.00 .O,OZ ,61 ,19 .44 943 762.6 67.3 34.7 
79.50 0.66 0,00 .0,02 ,63 ,17 ,42 947 761,8 66.1 33.1J 
80,00 0.62 0.00 .. 0,02 ,60 ,19 ,44 937 761.1 64.9 33.0 
80.50 0,67 0.00 .0,02 ,65 ,,15 .41 947 760.4 63.6 32.1 
~ 81.00 1,00 0,00 .0,02 ,98 ·16.96 .23 1009 759.f> 62.4 31.3 ij 81,50 1.05 ' 0.00 .0.02 1.02 ,93 ,21 1016 758.9 61.3 30,4 
: ~ 82.00 0,84 P.OO .0,02 ,81 ·17,03 .,H 981 758.2 60.1 29.6 82,50 0,83 b,do .0,02 ,61 .03 ,31 979 757.5 58.9 28.7 ! U. 83.00 0.77 0.00 .0,02 ,75 ,07 ,~!:I 967 756.8 57.8 27.9 1 83.50 0.76 .0,01 .. 0,02 ,74 ,06 .35 966 756.1 56.6 27.0 f 84.00 0,78 .0,05 .0.02 .71 .07 .37 963 755.4 55.5 26.2 
1\ 
84.50 1.19 .0.10 .0,02 1,07 .16,87 .18 1024 754.8 54.4 25.3 
85,00 1.55 .0.13 .0,02 1,40 .74 .06 1065 754.1 53.2 24.5 
:1 85,50 1.64 .0,15 .0,U2 1,47 ,72 .04 1072 753.5 52.1 23.6 
i II 86.00 1.63 .0,17 .0,02 1.44 ,72 .U4 1070 752.9 51.0 22.b 
~ 86.50 1,50 .0.19 .0,02 1.29 .76 .U9 1053 752.3 49.9 21.9 
II 87,00 1,41 .0,20 .0.02 1.19 ,80 .13 1038 751.8 48.8 21.1 87.50 1.42 .. 0.21 .0,01 1.20 .80 .12 1038 751.2 47.7 20.3 .~ ... 8S,00 1.41 .0.Zl .0,01 1.19 .79 .13 1036 750.7 46.7 19.4 88.50 1.43 .0.Zl .0.01 1,20 .79 .12 1037 750.2 45.6 18.6 89.00 1,39 .O.ZZ .0.01 1.16 .80 .13 1031 749.7 44.5 17.7 
, ~ 89.50 1.40 .0.Z2 .0,01 1,17 ,79 .13 1031 '49.2 43.4 16.9 ,f r: r 90,00 1.44 .0,21 .0,01 1.22 ,78 .12 1034 748.8 42.4 16.G 
, 90.50 1.42 .0.21 .0,01 1.20 ,79 .13 1028 748.3 41.3 15.2 
.:11 91,00 1.41 .0.20 .0,01 1,20 .79 .13 1026 747.9 40.3 14.3 
.... ~ 91.50 1.41 .0.20 0,00 1,21 .13 13.5 . , .79 1027 747.6 39.2 
. i 92,00 1.37 .0,19 0,00 1,17 ,80 ,14 1021 747.2 38,2 12.7 
· ii 92.50 1.32 .0,19 0,00 1.13 .81 .16 1014 746.9 37.1 11.& 
" Il 93.00 1.38 .0.18 0.00 1,20 .79 .13 1019 746.6 36.1 11.v , ; 93,50 1.41 .0,17 0,00 1.24 ,78 .12 1021 746.3 3:'.0 10,1 !l 
[1 94.00 1.44 .0,17 0.00 1,27 ,77 .11 1024 746.1 34.0 Ci.3 94,50 1.57 .0,16 0,01 1,42 .71 ,06 1042 745.9 33,(J 8.4 Ii 95,00 1.67 .0.15 0,01 1,53 ,68 .03 10~1 745.7 31,9 7.6 H 95.50 1.20 .0.13 0,01 1,0& .84 .18 996 745.'5 30.9 6.8 P 96,00 1,04 .0.12 0.01 .93 .92 .2,. 968 745.4 29.9 5.9 !I 
ii 96,50 0.91 .0.11 0,01 .81 ,99 .30 943 745.3 28.8 5. 1 il 
17. 97.00 0,95 .0.10 0.01 .86 .96 ,2.7 950 745.2 27.8 4,2 it 
97.50 0,95 .0.09 0.01 .87 .95 ,27 952 745.2 26.8 3.4 
98.00 0,96 .0.08 0.02 .90 ,94 .25 955 745.1 25.8 2.6 
98,50 0.92 .0,07 0,02 .87 ,96 .26 949 745.1 24.t! I .7 r 99.00 1.09 .0,06 0,02 1.05 .86 .19 979 745.2 23.7 0.9 
99.50 1,08 .0.04 0,02 1.05 .85 ,19 981 745.3 22.7 0.0 
41200.00 1,09 .0.03 0,02 1.08 .85 ,18 982 745.4 21.7 -u.t! 
00.50 1.17 .0.02 0,02 1,17 ,81 ,14 993 745.5 20.7 -l,b 
01,00 1,41 0,00 0,02 1.43 ,72 .05 10.24 745.6 19.' -2., 01.50 1.38 0.01 0.03 1,42 .72 .05 10n 745.8 16.7 -3.,3 
02,00 1.28 0.02 0,03 1.33 ,.75 .U8 1013 746.1 17.7 -4.1 
02.50 1.07 0,03 0,03 1,13 .82 .15 988 746.3 16.6 -5.0 03,00 1.02 0.05 0.03 1.09 ,84 .17 979 746.6 15.6 -5.1l 
03.50 0.96 0.06 0.03 1.05 .86 .18 972 746.9 14.6 -6.6 
• 
04,00 0.87 0.07 0.03 .98 .89 .21 960 747,2 13.6 -7.5 
04. !:I 0 0,86 0.09 0,04 .98 .90 .21 957 747.6 12.6 -8.3 05.00 0.87 0.10 0.04 1. 0'1 .89 .19 959 748.0 11.0 -9.2 05.50 0,83 0.12 0.04 .99 .90 .20 954 748.4 1O.6 -10.u y 
.06.00 0.81 0,13 0.04 .98 .91 .lO 951 748.8 9.6 -lO.b 06.50 0.82 0.14 0,04 1.00 .90 .19 953 749.3 8.5 -11.7 07.00 0.94 0.16 0.04 1.14 .85 .14 973 749.8 7.5 
-12.5 j 07. !:I 0 1.21 0.17 0,05 1.42 .15 .04 1006 750,4 6.5 -13.3 
397 
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'I Table 3 (cont. ) 
\1 I, 
I 
1968 66A (Explorer 39) 
~, I MJD _106 P 106 P 106p _106 P log Pe log Ps T z urr-uo o - 00 s t a rr 1T • 
i' ! (OK) (km) (deg) (de~) 
I ~1208.00 0.99 0,18 0,05 UZ2 -16,82 -17,11 982 7S0.Q 5.5 -14.2 
1 08,50 0,89 0,20 0,05 1 ~ 1~: .85 ,13 971 751.5 4.5 -15.0 1 09,00 0.83 0,21 0,05 1,09: .87 .15 96~ 752.1 3.5 -15.8 
09.50 0.86 0,22 0,05 1.14 ,85 .13 972 752.7 2.4 -16.7 
10.00 0.87 0,24 0,06 1,16 .84 ,13 975 753.4 1.4 -17.~ 
, 10.50 0.85 0.25 0,06 1,16 ,84 .12 97~ 754.1 0.4 -18.3 I 11.00 0.91 0.26 0,06 1,24 .81 .09 984 754.8 359.4 -19.2 
1 11.50 0.95 0.28 0.06 1.29 .80 .08 988 755.5 358.3 -20.0 1 
;~ 12.00 1.24 0.29 0.06 1.60 .70 -16.98 1023 756.3 357.3 .. 20.8 12.50 1.53 0,30 0.0' 1.90 .62 ./i0 1052 757. n 356.::i -21.1 
I, 13.00 1.33 0.32 0.07 1.72 .67 .95 1033 757.8 355.2 -22.!> 
13.50 1.18 G.33 0,07 1.~8 .72 .98 1016 758.6 354.2 -23.3 
1~.00 1.09 0.34 0.07 1.50 .75 -11.01 1008 759.5 353.2 -24.2 
14.50 1.04 0.35 0.07 1.46 .76 .02 1004 760.3 352.1 -25.0 
15.00 0.97 0.36 0.01 1.41 .78 .03 997 761.2 351.1 -2S.t! 
15.50 0.90 0.38 0.07 1.35 .81 .04 987 762.1 350.0 -2b.7 
16.00 0.85 0.39 0.08 1.H .83 .05 981 763.0 349.0 -27 .5 
16.50 0.78 0.40 0.08 1.25 .85 .07 973 763.9 347.9 -21i. 3 
17.00 0.75 0.41 0.08 1.24 .86 .07 970 764.8 346.8 -29.2 
17.50 0.73 0.42 O,Ob 1.23 .87 .07 969 765.8 345.8 -30.(; , . 
18.00 0.71 0.43 0.08 1.22 .88 • 07 967 766.7 344.7 -30.6 
18.50 0.66 0.44 0.08 1.19 .89 .U8 962 767.7 343.6 -31.7 
19.00 0.85 0.45 0.08 1,38 ,82 .03 987 768.7 342,5 -a2,!> 
19,50 1.06 0.46 0.08 1.61 .75 .. 16.96 1014 769. 7 341,5 -33.3 
20.00 1,07 0,.47 0.08 1.63 .75 ,95 1013 770,6 340.4 -34.2 
I 20.50 1,18 0.48 0,09 1.75 ,73 ./i2 1022 771.7 339~3 -35.0 2.1,UO 1,21 0,49 0.09 1.79 .71 ,91 1028 772,7 338,2 -3!>.6 21.50 1,13 0.50 0.09 1,72 .72 .92 1026 773.7 337_0 -3b.7 
I 22.00 0.54 0,51 0.09 1,14 ,91 "11.10 959 774.7 335.9 -37.5 
I 
22.50 0,26 0.5~ 0.09 .81 -17 ,04 ,22 914 775.7 334,!l -38.3 
23,00 0,29 0,53 0,09 .91 .02 .19 920 776.7 333,6 -39.2 
23,50 0.35 0.53 0,09 .98 .00 .16 931 777,8 332.5 -40.0 
24,00 0,41 0 •. 54 0.09 1.04 -16.97 .13 941 778,8 331.3 -40.1:i 
24.50 0.41 0,55 0,09 1.05 .97 .13 944 779.8 330.2 -41.7 
25.00 0.52 0.55 0.09 1.17 ,92 .U8 9&4 780,9 329,0 -ly2.!> 
I 25.50 0.50 0.56 0.09 1.15 .93 .08 961 781,9 327.6 -43.3 
" 26.UO 0.49 0.56 0.09 1.14 .94 .09 959 782.9 326,6 -44.1 j 
" 
26.50 0,44 0.57 0.09 1.10 .95 .10 953 783,9 325.3 -45.(; j 
! 27.00 0,42 0.57 0,09 1, ()9 ,96 .10 952 784,9 324.1 -45.6 
1 
27,50 0.46 0.58 0.09 1,13 .95 ,08 958 785.9 322 .• b -46.6 
! 28.00 0.23 0.58 0,09 .91 .. 17.05 ,17 922 786.9 321.5 -47.5 ~f I 28.50 0,16 0,58 0.09 .84 ,08 ,20 908 787.9 320.2 -4ti,3 
t 29,00 0,22 0.59 0.09 .91 .05 .17 922 788.9 318.9 -49.1 
1 29.!>0 0,31 0.59 0.09 .99 ,.01 .13 936 789.9 317.6 -49.9 
I 30.00 0.35 0,59 0,09 1.03 .00 .11 943 790,8 316.2 -50.1 
I 30.50 0.23 0,59 0,09 .91 .05 .1b 923 791,8 314.8 -51.6 
! 31.00 0.19 0,59 0,09 .87 .08 ,18 91.5 792,7 313.4 -52.4 31.50 0.18 0.59 0.09 .86 .08 ,17 915 793,6 311.9 -53.2 j .1 32.00 0.27 0.59 0,09 .95 .04 .13 931 794,'5 310,4 -54.0 I ! 32.50 0.28 0.58 0,09 ,96 .03 .13 934 795,4 308,9 -54.8 ! 33,00 0.24 0.58 0.09 .92 .06 .14 927 79b.2 307,3 -55.6 , 33.50 0.23 0,58 0.09 .90 .06 .15 924 797,1 305.7 -5b.4 ! iJ 34,00 0,09 0.58 0.09 .76 ,14 r," 895 797.9 304.0 • t ... (. -57.2 34,50 0.09 0.57 0.09 ,74 .15 .23 891 798.7 302,2 
-58.v , 
35.00 0.13 0.57 0.09 .78 .13 ,20 903 799.5 300.4 • 
-58.6 
35.50 0.17 0.56 0.07 .82 ,11 .18 912 800.3 291:1.5 -59.6 
36.00 0,17 0,55 0.08 ,60 .12 .18 908 801,n 296.5 -bO.4 
36.50 0.19 0.54 0.08 .81 .12 .17 913 801.7 294.5 -bl.1 
., 
H.OO 0.21 0.53 0.08 .83 11 .lb 917 802.4 292,3 





















































































































































































































































































































































































































































































































































































































































! ~ . 
Table 3 (cont,) 
1968 66A (Explorer 39) 
>' 
.MJD _106 P 106 P 106 P _106 p log P
e log Ps Trr ~ Qrr-QO 6 - 6 s t a 
'II' 0 
(°1<:) (km) (deg) (clt::~) 
4126$,00 1.38 0.00 0.01 1.40 -16.86 -16,97 1005 793.6 92,1 
-2".0 i· 68,50 1,25 0,00 0.01 1.26 ,91 -1,.U2 988 192.9 90.9 -22.9 69,00 1.17 0,00 0,01 1.UI ,94 ,05 978 792.2 89.7 -21.7 69,50 1,09 0.00 0,01 1,10 
.97 .08 96" 791.~ 88.6 -20.5 70,00 1.08 0,00 0.01 1.09 ,97 ,OS 966 790.~ 87.4 -19.4 70,50 1,10 0,00 0,01 1,11 .96 ,08 968 790.(> 86,2 -18.2 71.00 1,12 0,00 0.01 1,13 .95 ,07 971 789.3 85.0 -17.(; 71,50 1.,08 0.00 0.01 1,10 ,96 ,Uti 967 788.6 tl3,9 -15.9 72.00 1.07 0,00 0,01 1.09 ,96 .09 965 787,9 82.7 -14.7 72.50 0.99 0.00 0,01 1,00 
.99 .12 952 787.2 81.5 -13.b 73.00 0.95 0,00 0.01 .96 -11.00 ,14 948 786.5 80.4 -12.4 
> ' 73.50 1,07 0.00 0.01 1.08 -i6.94 ,09 968 785.8 79.3 -11.2 ~~" 7' .. 00 1.21 0.00 0.02 1,23 ~89 ,03 986 785.2 78.1 -10.1 74,50 1.30 .0.00 0,02 1.32 .85 .00 997 784.5 77.0 -8.9 75.00 1.31, ,0,00 0,02 1.:n .84 ,00 999 783.9 75.b -7.8 75.50 1.35i .0,00 0,02 1.37 ,83 -16.99 1004 783.2 74,7 -6.6 76.00 1.41 0,00 0.02 1.43 .80 ,CJ1 1012 762.6 73.6 -5.!) 76,50 1.42 0,00 0,02 1,44 ,79 .96 1015 182.0 72.5 -4.3 77.00 1.46 0.00 0,02 1,48 ,77 ,94 1023 781.4 71.3 -3.2 77.50 1,96 0,00 0.02 1.98 ,63 .tll 1068 780.8 70,2 
-2.1 78.00 2.23 0.00 0,02 2.25 ,56 .75 1090 780.2 69,1 
-0.9 18.50 2.23 0.00 0.02 2.26 
.56 .75 1093 179.1 6&.0 O.l 79.00 1.98 0.00 u.02 2.01 .60 .tlO 1076 779.1 66.9 1.4 79,50 2.04 0.00 0.02 2.07 .59 • 78 1080 71B.6 65.b 2.!) 80.00 2.10 0.00 0.02 2.12 ,58 .n 10S4 778,1 64.7 3.6 80.50 2.08 0.00 0.03 2.10 
.58 ,78 1084 717.6 63.6 4.& 81.00 2.00 0.00 0.03 2.03 .59 .19 1078 771.2 62.5 5.S 81.50 1.85 0.00 0.03 1.88 .63 .83 1065 176.7 61.3 7.0 82 .. 00 1.72 0.00 0.03 1.75 .67 .87 1052 776.3 60,2 8.1 82.50 1.70 0.00 0.03 1,73 
.67 .tl8 1049 715.q 59.1 9.3 83,00 1.68 0.00 0,03 1.11 .67 .1:18 1049 775.5 58.0 H;. " 83,50 1.62 0.00 0.03 1.65 
.69 .89 1044 775.2 !)6.9 11 • ~ 84,,00 1.57 0.00 0.03 1.60 .70 .91 1039 774.8 55.8 12.6 84.50 1.60 0.00 0.03 1.63 .70 .90 1040 774.5 54.7 13.b 85.00 1.60 0.00 0.03 1.63 .70 .91 1039 714.3 53.b 14.'.1 85,50 1.65 0.00 0,03 1.68 
.69 .89 1042 774.0 52.5 16.(; 86,00 1.65 0.00 0,03 1.68 ,69 .90 1041 713,8 51.4 1 7. 1 86.50 1.62 0.00 0.03 1.,65 ,70 ,90 1039 713.6 50.3 18.2 61.00 1.64 0,00 0.04 l.68 ,69 .90 1041 773.4 49.2 1'1.3 87,50 1.64 0.05 0.04 1.72 .68 .tl8 1045 773.2 48.1 2e.4 88.00 1.60 0.09 0,04 1.73 .68 ,88 1046 773 ,I 47.0 21.5 88.50 1.60 0,12 0.04 1.76 ,66 .tn 1050 713.n 45.9 22.6 89,00 1,54 0.15 0.04 1.73 .67 .tl8 1048 712.q 44.B 23.7 89.50 1,51 0,18 0.04 1.73 
.68 .tlB 1046 772.9 43.7 24.!l 90.00 1.45 0,20 0,04 1,69 
.69 .89 1041 772.8 42.6 25.9 90.50 1,42 0,22 0,04 1.68 ,69 .89 1040 'T7Z,r; 41.5 ;0.0 91.00 1.25 0.24 0.04 1.54 ,73 .93 1025 712.Q 40 .• 4 2tl.l 91.50 1.01 0.26 0,05 1.32 
.80 -17.00 1000 773.0 39.3 29.2 92.00 0.95 0,28 0.05 1,28 
.82 ,01 995 773.1 38.1 30.3 92.50 1.05 0.30 0.05 1.39 
.78 -16.97 1001 713.2 31.0 31.4 93.00 1.14 0,32 0.05 1.51 
.75 .94 1021 773.3 35 9 32.4 93.50 1.13 0.34 0.05 1.52 
.74 .93 1022 173.5 I • 33.5 ,34.8 94.00 1.17 0.35 0.05 1.58 
.73 .92 1029 713.1 33.7 34.b 94.50 1.23 0.31 0.06 1.66 
.70 .H9 1038 173.9 32.6 35.7 95.00 1.40 0.39 0.06 1.85 
.65 .f:j~ 1056 174.2 31.5 30.8 95,SO 1.39 0.40 0.06 1.85 ,66 ,ij4 1056 174.5 30.3 37.& • 96.00 1.40 0.42 0,06 1.88 
.65 .34 1057 714,8 29.2 38.9 " 96,50 1.44 0.43 0.06 1.94 
.64 .tl2 1063 775.2 28.1 40.0 97.00 1.43 0.45 0,06 1.94 
.64 .tl2 1065 715.5 26.9 '+1.0 97.50 1.44 0.41 0.06 1.97 
.63 .Ill 1067 175.9· 25.& 42.1 
400 
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~ Table 3 (cont. ) jl 
1968 66A (Explorer 39) 
r MJD _106 P 106 P 106 :p _106 p log Pe log Ps 'J.'rr z arr-nO °rr- ':'0 s t a (OK) (kIn) (deg) (deg) 
41298,00 1,68 0,48 0,07 2,23 -16,58 -16.76 10b9 776.4 24.7 43.2 
98,50 1.46 0,50 0.01 2.02 .62 .80 1075 776.8 23.5 44.2 
r 99,00 1.16 0.51 0,07 1,74 .69 ,86 1048 777.3 22.4 45.3 
" 99.50 1.12 0,53 0.0-' 1,71 .70 ,87 1042 777.8 21.3 46.3 
41300,00 1.02 0.54 0.07 1.63 .73 .89 1032 778.3 20.1 47 •. 4 
00,50 0.95 0,55 0,07 1,58 .75 .9() 1027 778.Q 19.(1 48.4 
01.00 0.91 0.56 o.eJ7 1.55 .76 ,90 1023 779.4 17 .8 49.5 
01.50 1.07 0,58 0.07 1.73 .71 .~5 1042 780,0 16.6 ?0.5 
02.00 1.55 0.59 0.07 2,21 .60 .75 1087 780.7 15.5 51.6 
02,50 2.61 0.60 0.08 3.29 .42 .57 1162 781.3 14.3 52.6 
03.00 2.70 0,61 0.08 3,39 .40 ,~6 1169 782.0 13.1 53.7 
r..- , 0 3,50 2.44 0.63 0,08 3.15 .44 .'9 1156 782.6 12.0 54.7 
l 04,00 1.67 0.64 0.08 2,39 .57 .71 1104 783.3 10.8 55.7 
p 04.50 1.11 0.65 0.08 1.84 .68 .~2 1057 784.1 9.6 56.8 
05.00 1.04 0.66 0.08 1.78 .70 .t;3 10?0 784.8 8.4 57.h 
05.50 0.86 0.67 0.08 1.61 .75 .~7 1030 785.6 7.'l. 5!l.8 
j 06,00 0.79 0.68 0.08 1.55 .77 .1:19 1023 786.3 L.O 59.9 !i 06.50 0.71 0.69 0.08 1.48 .79 .91 1015 787.1 4.8 60.9 
-! 
07.00 1.08 0.70 0,08 1,86 .69 .tH 1059 787.9 3.6 61.9 
07.50 1.13 0.70 o.oa 1.92 .67 • (9 1066 788.7 2.3 6L.9 
'" 
08.00 0.98 0.71 0.09 1.78 .71 .82 1052 789.5 1.1 63.9 
08.~0 0.93 0.72 0.09 1.74 .72 .83 1047 790.4 359.9 65.(; 
09,00 0.83 0.73 0.09 1,64 .75 .1:15 103!> 791.2 358.6 66.(j 
09,50 0.68 0,73 0.09 1,50 .79 .~9 1018 792.1 357.3 67.(; 
10,00 0.57 I 0.74 0.09 1.40 .82 .91 1004 792.Q 350.1 61:1,,0 
.1 10,50 0.55 0.75 0.09 1.38 .83 .91 1001 793.8 354.8 69.Ci 
11.00 0.52 0.75 0.09 1.37 .83 .92 1000 794.7 353.5 7G.C 
11.50 0.48 0.75 0.09 1.32 .85 .87 992 795.5 352.2 71.V 
12,00 0.47 0.76 0.09 1.32 .85 .86 993 796.4 350.8 72.U 
12.50 0.41 0.76 0.09 1.27 .87 .1:18 986 797.3 349.5 73.0 
13.00 0.36 0.77 0.09 1.22 .88 .tl9 980 798.2 348.1 74.0 
\ 13,50 0.35 0,77 0.09 1,22 .&8 .tl8 982 799.1 346.7 75.0 
14.00 0.35 0.78 0.09 1.22 .88 .88 9&0 800.n 345.3 76.0 
14.50 0.40 0.78 0.09 1.27 .87 .tl7 987 800.Q 343.9 77.0 
15.00 0.56 0,78 0~09 1,43 .82 .tll 1012 801.8 342.5 77.9 
15.50 0.77 0.78 0.09 1.65 .76 .15 1042 802.6 341.Ci 78.9 
16.00 0.44 0.78 0.09 1,32 .85 .84 997 803.5 339.5 79.9 
16.50 0.32 0,78 0.09 1.19 .89 ,88 978 804.4 338.() 60.& 
17.00 0.17 0.78 0.09 1.05 .95 .93 951 805.3 336.4 !J 1. e 
17.50 0.13 0.78 0.09 1.00 .97 .95 941 806.2 334.8 82.8 
41318.00 0.09 0.78 0.09 .96 -16.98 -16.97 931 807.0 333.2 63.7 
19.00 0.09 0.78 0.09 .96 .98 .96 933 808.7 329.b 65.6 ,. 
20.00 0.08 0.78 0.09 .95 .99 .96 932 810.4 326 • .2 87.5 
21.00 0.07 0.77 0,08 .93 .99 .96 929 812.1 322.3 89.3 
22.00 0.08 0.76 '010 08 .93 .99 .'16 933 813.7 31b.l 'J L • 1 
23.00 0.07 0.75, p.08 .91 -17.00 ,96 931 815.2 313.4 92.b 
24,00 0.07 0.74. p.OI:l .89 .01 .rn 926 816.7 30Es.3 CJ4.5 
25.00 0.08 0.73 p.Otl .89 ,01 .97 927 818..2 302.4 96.2 
26.00 0.09 0.71 0.07 .88 .02 .97 926 819.6 295.6 97. 1 
27.00 0.09 0.70 0,07 .86 .03 ,98 920 820.9 287.5 99.1 
28.00 0.08 0,68 0,07 .83 .05 .99 912 822.2 278.0 100.3 
.-'1 
29.00 0.09 0.66 0.06 ,81 .06 -ll,()O 910 823.4 266.7 101.2 
30.00 0.11 0.64 0.06 ,80 .06 ,01 910 824.5 253.5 101.13 
41330.50 0.08 0.62 0.06 .76 
-17.08 -17.03 898 825.0 246.4 102.0 . 
31.00 0.11 0.61 0.06 ,78 .07 .02 905 825.5 239.0 102.0 
.. \ 
31,50 0.12 0.60 0.05 .78 .08 .02 902 825.Q 231.6 lO 1. 9 
32.00 0.21 0.59 0.05 .85 .05 -16.98 922 826.4 224.2 101.7 
32.50 0.37 0.58 0.05 1.00 .. 16.98 .91 961 826.8 217.0 101.4 
401 
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. l~ ~ 
m in 1968 66A (Explorer 39) 
II 
lO6 i> 6 • _106 P .~ _106 P log Pe log Ps '1' z (l1T- nO 6 - (, MJD s 10 P t a TT TT 0 (OK) (km) (deg) (<leg) 
= i 
1t1333.00 0.41 0,56 0,05 1,02 -16.98 -16,90 966 827.2 210.2 100.9 
33,50 0.35 0,55 0,05 ,94 -17,01 .94 948 827.6 203.9 luO.~ 
r 34,00 0.15 0.53 0,04 ,73 .12 ··17 ,05 886 8ls.n 198.0 99.8 
.. 
34.50 0.14 0.52 0.04 ,~O .14 .01 815 828.3 192.6 99.1 
~:"OO 0.12 0.50 0,04 ,111 .16 .09 867 828.6 181.6 9 Ii. 3 
35,50 0.16 0,48 0.01t .b!] .14 .07 877 828.9 183.0 97.5 
36,00 0.20 0.41 0.04 .71 .13 .U6 887 829.1 118.9 96.7 I",'" 
36,!:I0 0.24 0.45 0.03 .73 .12 ,U5 895 829.3 175.0 95.ti 
37,00 O~28 0.44 0.03 .75 .11 .U4 903 829.5 171.5 94.9 
37,50 0.32 Q,42 0.03 .77 .10 .. 03 907 829.6 168.2 93.9 
!' 33.00 0.36 0,,40 0.03 .79 .10 .U2 913 829.8 165.2 92.9 38,50 0.46 0.,38 0.03 .87 .06 -16.98 938 829.9 162.4 91.9 ~--I 39.00 0.55 0.37 0.02 .94 .03 .94 955 829.9 159.7 90.9 
39,50 0.51 0.35 0.02 .88 .06 .Y7 939 a30.Cl 157.2 89.& 
40,00 O. 5i~ 0.33 0.02 .88 .06 .97 942 830.Cl 154.9 .88.8 
40.50 0.'19 0.31 0.02 ,82 .09 -1'7,U1 928 829.9 152.6 81.7 
41.00 0,48 0.30 0.02 ,79 ,10 .U2 920 829,9 150.5 l:I6.b 
41,50 0.41 0,28 0,01 ,76 .13 .U4 909 829.& 148.4 85.6 
~l 42.00 0,46 0,26 0,01 .73 .15 .06 899 829.7 146.5 84.5 j 42.50 0.58 0.24 0,01 .83 .09 .01 931 829,5 I1t4.6 8~.3 
I 43,00 0.65 0.23 0,01 ,88 .07 -16,98 947 829.3 142.8 B2.2 43.50 0.5,6 0.21 0.01 ,77 ,12 "11.U4 917 829,1 141.1 81.1 4'.,00 0,49 0,19 O",QO ,69 .17 ,U9 891 828,9 139.4 80.0 
;j 44,50 0.61 0,17 0.00 .78 .12 ,U4 923 828.6 137.7 7H.9 
'I 45,00 0.13 0,15 0,00 ,87 .07 -16.99 948 828.3 136.1 ., 7.7 
:' ; ! 45,50 0.69 0.13 0.00 ,132 .10 -1,.U2 935 827.9 134.6 76.b 
46,00 0.60 0.11 .0.01 .71 .16 ,U9 903 827.6 133.0 75." 
46.50 0.5-' 0,09 -0,01 .65 .20 .13 884 827.2 131.6 74.3 
47,00 0.53 0.08 -0.01 .59 .24 ,17 864 826.8 130.1 73 .1 
47,~0 0.49 0.06 .0,01 .54 .28 .21 843 826.3 12&.7 72.0 
48,00 0.56 0.04 .0,01 .58 .25 .1B 864 825.8 127.3 7G./j 
48.50 0,54 0.03 .0.02 .55 .27 .20 849 825.3 125.9 69.6 
49.00 0.58 0.01 -0.02 .58 ,25 .18 862 824.8 124.5 68.5 
49,50 0.64 0.00 .0,02 .62 .22 .16 878 824.2 \23.2 67.3 
50;00 0.66 _0.02 -0.02 .62 .~2 .16 880 823.7 lZl.9 66.1 
50.50 0.64 .0,03 -0.02 .59 .24 .18 870 823.1 120.6 64.9 
51,00 0,65 .0.04 -0.02 .58 .25 .19 &67 822.5 li9.3 63.8 
51,50 0.66 -0.05 .0.03 ,58 ,25 .19 868 821.8 11&.0 62.6 
52,00 0.64 -0.06 .0,03 .55 .27 .l2 85& 821.2 116.8 61.4 
52,50 0,63 .0.07 -0,03 .53 .29 .23 852 820.5 U5.6 60.2 
53.00 0.61 .0.07 .v.03 .50 .31 ,,,6 837 819.8 114.3 59.U 
53,50 0.62 .0.07 -0,03 .51 .31 .25 844 819.1 113 .1 57.1:1 
54.00 0.68 .0.07 .0.03 .~7 .26 .21 871 818.4 111.9 56.6 
54.50 0,66 
-0.06 -0,04 .56 ,26 .21 868 1317.6 110.7 55.4 
55,00 0.66 .0.05 ·0.04 .57 .26 .,,1 871 816.9 109.5 54.2 
55.50 0.61 .0.04 -0.04 .54 .28 .23 859 816.1 108.4 53.1 
t. 
56.00 0.64 
-0.02 -0.04 .58 .25 .20 880 815.4 107.2 51.,9 56,50 0.65 0.00 -0.04 .60 ,23 ,19 890 814.n 106.0 50.7 57,00 0.65 0,00 .. 0.04 .61 
.22 .18 £92 813.R 104.9 49.5 57.50 0.62 0.00 -0,04 ,58 .25 ,21 879 8D.n 103.B 48.2 58,00 0.65 0.00 -0.05 .60 ,23 .19 &87 812.2 102.6 47.0 58,50 0.68 0.00 -0,05 .~3 .21 ,17 899 811.4 101.5 45.ti 59,00 0.73 0.00 -0.05 ~68 .17 .14 916 810.6 100.4 44.6 '" 59.~0 0.78 0.00 -O.O~ .73 .14 ,11 932 809.8 99.3 43.4 60.00 0.85 0.00 -0.05 .80 
.10 .07 951 809.11 98.1 42.2 60,50 0.95 0.00 -0.05 .90 .04 ,Ul 914 808.2 97.0 41.0 , . 61,00 1.12 0.00 -0,05 1.0] 
-16.96 -16.93 1008 807.4 95.9 39.8 ~ 61,~0 1.17 0,00 -0.05 1.12 .94 ,91 1016 806.7 94.9 38,6 62,00 1.21 0.00 -0.05 1.16 .92 .90 1022 805.9 93.8 .37." 62.~0 1.25 0.00 ·0,05 1,20 
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Table 3 (cont.) 
'" 
1968 66A (Explorei' 39) 
MJD _106 P 106 :p 106 P _106 i> log Pe log Ps T z arr-cto o - /j s t a rr rr 0 
(OK) (kIn) (deg) (<leg) 
" i 41363 e OO 1.23 0,00 -O.O~~ 1,18 -16,90 -16,1:18 1027 80lt,3 91.6 34.9 ; ! 
63.~0 1.24 0,00 _1,),Ob 1,19 ,89 ,!f8 1029 803.5 90.5 33.7 
.. 64,00 1.25 0,,00 _0,06 1,19 .89 ,88 1030 8Q2.8 89.4 32.~ 
64,50 1.46 0.00 _0,06 l,ltO .81 ,80 1060 80z.n 88,4 31.3 
65,00 2.60 0,00 -0,06 2,54 .54 ,!)3 1164 801.3 87.3 30.1 
65,50 2.55 0,00 -0,06 2,50 .54 .54 1161 800.6 86.2 213.9 
66,00 2.61 OaOO -0.06 2.55 .53 .~3 1165 799,,9 85.2 27.b 
66,50 2.50 0,00 _0.06 2.45 .54 ,54 1161 199.2 84.1 26.4 
67.00 2.63 0.00 -0.06 2.51 .51 .52 1170 798.5 83.1 25.2 
67.50 2.84 0.00 -0,06 2.78 .47 ,48 1185 797.8 82.0 24.0 
b8,OO 2.91 0.00 -0.06 2.85 .45 .471 1189 '797.2 80.9 22.8 
68.50 3.06 0.00 -0.06 3.01 .42 ."·4 1200 796.6 79.9 21.0 
69.00 3.01 0.00 -0,,06 2.95 .43 .45 1196 196.n 78.9 20.3 
69.50 3.,03 0.00 _0.06 2.97 .43 ,45 1195 795.4 11.8 19.1 
70.00 2,89 0.00 _0,06 2.84 .44 ,41 1181 194.8 76.8 17.9 
70.50 2.81 0,00 _0,05 2.75 .46 .48 1181 794.3 75.7 Ib.7 
71.00 2.82 0.00 _0.05 2,77 .45 ,47 1183 193.8 74.7 15. ; 
71.50 3.20 0,00 _0,05 3,15 ,38 .41 1209 793.3 n.6 14.2 
J 72.00 3.50 0,00 _0.05 3.44 .33 .36 1226 192.8 72.6 13.C \ 
:1 
72.50 3.02 0.00 _0.05 2.97 .40 .43 1197 792.4 71.6 11. b 
73.00 2.57 0.00 _O.O~ 2.52 .47 .51 1166 792. 0 70.5 10.6 
73.50 2.3.2 0.00 _O.O~ 2..27 .53 .,56 1146 791.6 b9.!:1 9. 4 
74.00 2.2S 0.00 _0.05 2.23 .54 .58 1140 791.2 68.5 8.1 
74.50 2.23 0.00 _0.05 2.19 .55 .~9 1136 790.9 i)7.4 6.9 
75.00 2.40 0.00 _0.04 2,35 .51 '~5 1149 790.6 66.4 5.7 
75.50 2.38 0.00 _0.04 2,33 .51 .55 1147 790."- 65.3 4.5 
76.00 2.38 0.00 _0.04 2.34 .51 .56 1145 790.2 64.3 3.3 
W 76.50 2.38 Oe OO 
_0,04 2.35 .51 .56 1144 79,0. () 63.3 2.0 
.1 77.00 2.34 0.00 _0.04 2,30 .52 .57 1139 789.9 62.2 O.b 
-1-\ 77.50 2.29 0.00 .. 0.03 2.25 .53 .57 il37 789.8 61.2 -0.4 
I 78.00 2.31 0,00 -0,03 2.28 .51 .56 1142 78'1.7 60.2 -1.6 
78.50 2.49 0.00 _0.03 2.46 .48 .53 1154 789.7 59.1 -2.9 
79,00 2.51 0.00 -0.03 2,54 .46 .51 1160 789.7 58.1 -4.1 
79.50 2.51 0.00 _0.03 2,49 .41 .51 1158 189.7 57.1 -5.3 
80.00 2.48 0.00 _0.02 2.46 .41 .52 1156 789.6 56.0 -6.; 
80.50 2.27 0,00 -O.O~ 2.25 .51 .56 1140 789.9 55.0 -7.1$ 
81.00 2.24 0.00 -0.02 2.22 .52 .51 1137 790.1 54.0 -9.tJ 
81.50 2.26 0.00 -0 .. 02 2.24 ,52 .56 1137 790.3 52.9 -10.2 
82.00 2.20 0.00 -0.01 2.18 .52 .~7 1134 790.5 51.9 -11.5 
41382.20 2.18 0.00 _0.01 . 2.17 -16,52 -16.S7 1135 790.6 51.5 -11. '1 
82.40 2.02 0.00 _0.01 2.01 .55 .60 1124 790.8 51.0 -12.4 .~ 
82.60 2.17 0.00 .. 0,01 2.16 .52 .~7 1134 190.9 50.b -12.9 'I 
82.80 2.17 0.00 _0.01 2.16 .53 .57 1132 791.0 50.2 -13.4 
63.00 2.81 0.00 _0.01 2.80 .41 .45 1177 791.1 49.8 -13.9 
83.20 4.09 0.00 _0.01 4.09 .23 ,2.1 1251 191.3 49.4 -14.4 
83.40 3.12 0.00 0.00 3.12 .34 .38 1206 791.4 48.9 -14.9 
83.60 3.12 0.00 0.00 3.11 .34 .38 1203 791.6 48.5 -15.4 
83.80 2.19 0.00 0.00 2.79 .40 .43 1183 791.7 48.1 -1!:1.9 
84.00 2.46 0.00 0.00 .~.46 .46 .50 1159 791.9 47.7 -16. 4 
41384.50 2.24 0,00 0.00 2.24 -16.50 -lb.54 1142 792.3 46.6 -17.6 
". 85.00 2.20 0.01 0.00 2.21 .51 .~5 1138 792.8 45.b -18./j 
85.50 2.16 0.03 0.01 2.19 .52 .55 1136 793.3 44.5 -20.U 
86.00 2.11 0.05 0,01 2.17 .53 .~6 1133 793.'1 43.5 -21.3 , , 
• 86.50 2.07 0.07 0.01 2.15 .54 .57 1128 794.5 42.4 -22.; 
87.00 1.97 0.09 0.01 2.08 ,56 .58 1122 795.1 41.3 -23.7 
87.50 1.90 0.11 0.02 2.03 .57 .59 1U8 795.8 40.3 -2;.0 
88.00 1.82 0.13 0.02 1.98 .59 .61 1112 796.5 39.2 -26.2 88.50 1.80 0.15 0.02 1.97 .60 .61 1110 797.2 38.1 -27.4 
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I Table 3 (cont.) 
l 1968 66A (Explorer 39) 
. I 
6 . 
106 P 6 • _106 p log Pe log Ps T z arr-ao {) -°0 ~ MJD ··10 P s 10,Pt a rr rr . , 
(O~) (kro) (deg) (deg) 
':J 1t1389.00 1.77 0.1,7 0.03 1.97 -16.60 .. 16.61 1111,1 798.0 31.0 i, 
-28.b, :- 89.50 1.80 0.19 0.03 2.02 ' .59 .59 1115 . 798.8 35.9 -29.9 90.00 1.88 0.22 0.03 2.12 .57 .57 1122 199.1 34.8 -31.1 90.50 1.90 0.24 0.03 2.n .57 .56 1124 800.5 33.7 -32.3 91.00 1.90 0.26 0.04 2.19 ~57 ,56 1124 801.4 32.6 -33.6 91.50 2.00 0.27 0.04 2.31 .55 .!:i4 1132 802,4 31.5 -34,8 92.UO 2.22 0.29 Oci0 4 2.56 .50 .ItS 1153 80l',3 30,4 
-36.0 9Z.!:iO 3.32 0.3~ 0,05 3.69 
.33 .31 121& 804.3 ,29.3 
-31." . \ ~. 93.00 2.77 0.3~ 0,05 3.16 ,41 .38 1189 805,4 28,1 -38,5 93.50 2.56 0,35 0.05 2.96 ,44 .41 1177 806,4 21,0 
-39.1 
..-' 94.00 2.42 0.37 0.05 2.85 ,46 .43 1172 807.5 25.8 -40.9 [--" 94.50 2.30 0.39 0.06 2.75' 
.48 .44 1164 S08.5 24.7 -42.1 , 95.00 2.21 0.41 0.06 2.68 
.51 .46 1156 809.7 23.5 -43.4 
~t J 
95.50 2.1.2 0.43 0.06 2.61 
.53 .48 1149 810.8 22.3 -44.6 96.00 2.08 0.45 0.06. 2~59 ,53 .48 1148 611,9 21.1 -45,8 96.50 ' ... "q 0.46 0,07 2.51 ,55 ,!:iO 1142 813.1 19.9 -47.0 97.QO " ".' <'~ 0.48 0.07 2.46 .57 .50 1138 814.3 18.7 -48.3 . - 97.50 1. =: f, ,: 0.49 0.01 2.44 
.51 .~1 1131 815.5 17.5 -49.5 98.00 1-)60 0.51; '0.01 2.38 .59 .!:i1 1133 816. 7 16.2 -50.7 98.50 1.78 0.52! 0,07 2.38 
.59 .!:il 1133 817.9 14.9 -5l.9 99.00 1.76 0.54: :0.08 2,31 
.60 .51 1131 819.2 13.b -53.1 99.50 1.66 0.55, 10 • 0& 2,29 _62 .S3 1125 820.4 12.3 -54.4 41400.00 1.82 O,56! 10.08 2.46 .59 .49 1138 821.7 11.0 -,5.6 00.50 1.87 0.5T io.08 2.53 
.51 .47 1145 823.n 9.6 -56.8 01.00 1.64 0.59 [0.09 2.31 
.62 • !:I 1 1129 824.2 8.2 -58.U 01.50 1.27 0.60 0.09 1,96 ,70 .59 1098 825.5 6.8 -5~.': 02.00 0.73 0.61 0.09 1.43 
.85 • f4 1042 826.8 5.4 -bO.4 02.50 0.70 0.62 0.09 1.41 
.86 .75 1039 828.1 3.9 -bl~6 03.00 0.69 0.63 0.09 1.42 
.85 • 74 1040 829.4 2.3 -62.t! 03.50 0.81 0.64 0.09 1.55 ,82 .70 1055 830.7 0.8 -64.0 04.00 0.96 0.65 0.10 1.71 
.78 ,66 1072 832.0 359.2 -65.2 04.!)0 0.82 0.66 0.10 1.58 
.82 .70 1058 833.3 3~7.5 -66.4 05.00 0.61 0.67 0.10 1.37 
.88 .77 1034 834.6 355.8 -b7.6 05.50 0.31 0.61 0.10 1,08 
.99 .87 988 835.9 354.0 -68.& 06.00 0.35 0.68 0.10 1.13 
.97 .tl3 996 837.2 352.1 -70.0 06.50 0.57 0.69 0.10 1,36 
.89 ."75 1030 838.4 350.2 
-71.l 07.00 0.43 0.69 0.10 1.22 
.94 .81 1010 839.7 348.1 -72.3 07.50 0,15 0.70 0.10 .95 -!7 .05 .92 962 841e Cl 346.0 
-73 .4 08.00 -0.02 0.70 0.10 ,79 
.14 -17 .00 9Z2 842.2 343.7 -74.b (l8.50 0.09 0.71 b.l0 ,90 
.08 -16.94 949 843.5 341.3 -75.7 09.00 0.25 0.71 0.11 ' 1.07 ,01 .86 984 844.7 338.7 -76.S 09.50 0.02 0.71 0.11 .84 
.11 .97 934 846.0 336.0 -77.r:; 10.00 
-0.20 0.71 0.11 .62 
.24 -l7.il 869 847.2 333.1 -79.0 {.' 10.50 -0.12 0.71 0.11 .70 
.19 .06 899 848.4 329.9 -80.0 ~ 11.00 -0.17 0.72 O.ll .65 
.22 .08 871 849.6 326.~ 
-81..1 ! 11.~0 0.06 0.72 0.11 .B8 
.10 -16,95 943 850.7 322.7 
-82.1 1 , . 12.00 0.32 0.72 0.11 1.14 
-16.99 .!n 991 851.9 318.6 -83.0 1i::.!)0 0.37 0.72 0.11 1.19 
.97 .1:11 1005 853.0 314.2 -83,'1 13.00 0.05 0.72 0.11 .88 
-17.10 .94 943 854.1 309.3 
-84.& 13.50 -0.01 0.71 o .ll .81 
.H ,98 925 855.2 303.9 -85.6 14.00 0.00 0.71 0.11 
.82 
.13 .97 926 856.3 298.1 
-86.3 14.50 0.17 0.71 0.11 .98 .06 .89 966 857.4 291.7 
-86.9 1 . 15.00 0.21 0,71 0.10 1.02 
.04 .1:17 973 858.4 284.9 
-87.5 , r." 15.50 0,20 0,10 0.10 1.01 
.05 .88 912 859. 4 277.8 
-87.9 t 16.00 0.19 0,70 0.10 .99 .06 .88 967 860.4 270.3 
-88.2 f 16.50 0.21 0.70 0.10, 1.01 
.05 .1:18 912 .861.3 262.8 
-S8.4 t7.00 0.20 0.69 0,10 1.00 ,OS .1:18 972 862.3 255.4 
-8&.5 17.50 0,19 0.69 0.10 .98 
.06 ,1:19 965 863.2 24B,2 
-88.4 1 18.00 0,19 0.68 0,10 .97 .07 .1:19 960 864.1 241.4 
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'1'ao1e 3 (cont.) 
1968 IiGA (Explorer 39) 
MJD _106 P 106 P 106 P _.l~6 :Fa log Pe log Ps '.I' Z C\1l'~C\O (,1T~o!>O S t IT (OK) (kill) (dog-) (tlc~) 
., 
'H449.00 0.97 .. 0.20 -0.04 .74 -17.23 -l'r.06 9H 856.0 122.9 -36.9 ~ 49.50 1.02 _0.21 _0.04 .76 .22 .04 940 85.5.1 121.tI -3!J.9 50.00 1.06 _0.23 -0.04 .79 .21 .03 951 854,1 ll0.1l -:;l~.O " II 50.50 1.08 _0.24 -0,04 .80 .20 ,03 956 853.1 119.7 -34.0 ,I 
II !!l,OQ 1.09 -0.25 -Oi°l'! .liO ,20 .1)2 957 852.1 115.0 ... Btl If 51.50 1.21 _0,25 -0.05 .91 .14 -16.96 984 651.2 111,6 -32." 
52.00 1.23 _0.26 -0.05 .92 ,14 .96 988 650.2 11b.S -31.2 
52.50 1.30 -0.27 -0.05 .98 ,11 .93 1002 849.2 115.4 -30.3 
53.00 1..86 .. 0.Z8 -0.05 1.;3 -16.91 .72 1086 848.2 114.3 -29.3 
~3.50 1.57 _0,28 -0,06 1.23 -17.00 .81 1050 847.2 113.3 -28.4 
54.00 1.30 .. 0.28 -0.06 ,96 .11 .93 1004 846.1 112.2 -27.4 
54.50 1.26 -0.28 -0.06 .93 .12 .95 1000 845.1 111.1 -2b,:' 
55.00 1.23 _0,,27 -0.06 ,89 .14 .96 994 844.1 110,1 -25.; 
55.50 1.19 _0.27 -0.06 .86 .15 .98 991 843.1 109.0 -24.6 
56,00 1.16 .0.26 _0.06 ,84 .16 .99 987 1;i4Z.1 107.9 -23.0 
56.~0 1.17 _0.24 .0,06 .86 .15 .99 993 B41.1 100.9 -22.7 
57.00 1.16 _0.23 -0.06 .87 .14 .98 997 840.1 105.8 
-21. "' 
57.50 1.12 _O.ZO .0.07 ,86 .14 .99 996 839.2 104,8 -~O.tl 
58.00 1.09 _0.16 .0.07 ,li5 .1!l -17.00 996 8;18.2. 103,7 -19.1l 
58,50 1.02. _0.11 .0.07 ,64 .l~ .00 995 837.Z 102.6 -lu.9 
59.00 1.01 _0.03 -0.0 ., ,91 .11 -16.97 1011 8~6.3 101.6 -17.9 
59.50 0.95 0.00 -0.07 .88 .12 .98 1007 835.3 ItlO.5 
-1 "' • U 
60.00 0.86 Q,OO -0.07 .bl .16 -l7.U2. 995 834.4 99. tt -Ul.U 
~ 60,50 0.90 0.00 .. 0,07 .S3 .14 .01 10<) l 633.4 98.3 -15 .G ~ 61.00 0.91 0.00 .0.07 .84 .13 .00 tOOS 832..5 97.3 -llt.1 
t 61.50 0.82 0.00 -0.07 .75 .18 .05 987 831.6 96.2 -13.1 
t 62.VO 0.83 0.00 -0.07 .76 .18 .05 990 830.8 '15.1 -l~ • .: 
,! 62.50 0.82 0.00 .. 0.07 .74 ,18 .06 9f.J7 82.9.Q 9'1,1 -11.2 
II 63,00 0.85 0.00 -0.07 .78 .16 .U3 999 S29.n 93.0 -1003 !: 63.50 0.79 C.OO -0.07 .71 .19 .08 985 828.2 91.9 -9.3 I; 
" 64.00 0.77 0.00 -0,07 ,69 .20 , \')9 981 1.127.', 90.8 
-d." 64,50 0.67 0,00 -0.01 .59 ~27 .16 955 826.6 OS.7 -7.4 
65,00 0.64 0.00 -0.07 .S7 .28 .1B 951 825.9 88. 'f -0.4 
65.50 0.66 0.00 -O,O"t .'9 .26 .15 96, 825.1 87.6 -5.5 
66,00 0.84 0.00 -0.07 .76 ,15 .04 1005 824.4 86.5 -A .. , 
66.!l0 0,.82 0,00 _O.Of ,75 ,15 ,05 1003 823,7 80,4 ".3., 
67.00 0.76 0,00 -0,,07 .69 ,19 .09 991 823 •. 1 84.3 -l.(. 
67.50 0.69 O~OO -0.07 ,61 .24 .1.4 974 8,22.4 , 83.2 "'1. b 
68.00 0.72 O~OO -0.07 .64 .21 ~ll 9f.J5 821.1,1 82.1 -0.0 \ 
68.50 b.74 0.00 .. 0.07 .67 .18 ,09 995 821.2 81.0 0.3 
69.00 0.81 0,00 -0,07 .74 .14 .05 lOU 820.'7 79.9 1 • ~ 
69,50 0,,86 0,00 .0,07 .79 .11 .Or2 l02~ 820.1 ?b.B 2., .~ 
70.00 0.87 0.00 -(').07 .ul ,10 .Ul 1028 Ol9.6 n.7 3.t 
70.50 0.89 0.00 ;-.u.tl? .82 .09 ,00 1033 819.2 76.6 't.l 
71.00 0.95 0.00 -O.tJo .8S .05 -16.96 1047 818.7 7$.5 !l.i 
71.50 0.98 0,00 -0.06 .91 .03 .94 lOS!) 818. l • 74. ~ 0.1 
72.00 1.06 0.00 -0.06 1.tlO .. 16.98 .89 1072 81e.n 73.2 7.1 
72.50 1.1.6 0.00 -0,06 1,10 ,93 .tiS 1089 817.7 72 .1 B.U 
! 73.00 1.42 0.00 -0,06 1.36 .83 • 15 1125 817.l, 7C.9 9.U ?a.50 1.41 0.00 ... 0.06 1.35 .83 .J; 1126 817.1 69.8 10.u 
14.00 1.40 0,,00 -0.06 1.35 .63 
• I fl 1127 81~.9 00.7 1.1. U 74,50 1.37 0.00 ... u.05 1.31 .84 
• 16 11~4 810.7 67.S 11.9 75.00 1.40 0.00 -0.05 1.35 .82 • 74 1132 tl16.t:. Qod tt!.9 't 
'75.50 l.46 0.00 -O.O~ l,ltl ,IlO ,72 11 'tl tl16.5 65.Z 13.'i 
76.00 1.50 0.00 ~O.u5 1.45 .79 .n 1145 816.4 64.l) 1. ... 9 , 
76.50 1.50 0.00 -0.05 1.45 .79 .fl 11 /.5 816.4 62.5 15;, d 
77.00 1.SO Q.OO -0,04 1.46 .79 .11 1146 810.4 61.6 16.& 77.;0 1.48 0.00 -0,04 1.43 .80 
• 12 1143 816.5 60.4 17.& 78.00 1..42 0.00 ... 0.04 1.38 .82 .74 1137 816.6 59.2 ta.b 78.50 1.37 0.00 .. 0.04 1.33 .84 
• 16 1133 816.1 58.0 19.7 
·lOti 
r -~'-iI'\ -" ~.,. -",. <~, C'". - Ccc'" .,,~, .~-'"'-. , ••• """".;',,~ 
I I 
,.0 ">,~...,.-", .• ,- ,.>,""-", '''.''-' -~:. ';-"-~""""':"~-=;~~~""'~~~i~-::":'"~""':~".':f'~"'''''''''!t'!>_~, _-:;"'':'~'"'''' ~."~:-l~
~' 
" , 
'l'ahle 3 (cont.) , ,', 
, 
. 
1968 66A (E;!Cploror 39) 
• 
.. 
MJD _106 i> 10
6 P l06i> _lOG i> log Po log PI! T z q''I1'~n0 6 -°0 
" 
s t n '11' '11' ' (OK) (Ion) (dog) (dcg) 
" 
41479.00 1.36 0.00 -0.04 1.32 -lta84 ·1(,.76 1132 816.9 56.8 20.7 
79.~CJ 1.30 0.00 -0.03 1.27 .B6 .7B 1126 817.1 55.5 21.7 
80.00 1.2.6 0.00 .0.03 1.23 .Be .IiO 1121 817.4 54.3 22. -,1 
80.!>O 1.20 0.00 -0.03 1.17 .90 .tiZ 1114 817.7 53.0 23.bi 
81.00 1.Z1 0.00 -0.03 1.18 .90 .til IllB S16.cO 51.B 24.
6' 
Sl.!lO 1.19 0.00 .0.03 1.17 .90 .81 lllS 818.5 50.5 
25.6 
82.00 1.20 0.00 -0.02 1.18 .89 .HO 1121 818.Q 49.2 26.6 
82.!l0 1.26 0.01 -0.02 1.2.5 .87 .'8 1131 819.4 47.8 27.
6 
63.00 1.26 U.03, -9.02 1.27 .86 .(7 1136 819.9 46.5 28.5 
83.!>0 1.29 0.04 -10.02 1.32 .85 .75 1143 B20.5 45.1 29.
5 
84.UO 1.22 0.06 -0.01 1.27 .87 .17 1135 821.1 43.7 30.5 
84.!>0 1.24 0.09 .0.Ul 1.32 .86 .r6 1142 821.7 42.3 31.5 
B!5eUO 1.27 0.10 -0.01 1.36 .85 .14 ! 1148 1122.4 40.9 32.S 
41485.20 1.53 C' .11 -0.01 1.63 -16.7'1 -It,.66 1178 822.1 40.3 32.9 
85.40 1.68 0.12 -0.01 1.79 .72 .bl 1195 8Z3.0 39.1 33,2 
85.bO 1.99 0.13 _0.01 2.11 .65 .!>3 1225 1.123.3 ~9.1! 33.6 
05.80 2.46 Q.13 _0.01 2.59 .5'+ .43 1265 823.6 36.6 34.0 
86.00 2.93 0.14 0.00 3.07 .46 .35 1300 824.11 38.0 34.4 
86.20 3.40 0.15 O.OU 3.55 .39 .,7 1333 824.3 :n.4 34.6 
86.40 4.03 '0.16 0.00 4.19 .:H .20 1368 824.6 36.8 35.2 
86.60 3.70 0.16 0.00 3.86 .35 .24 1349 825.n 36.1 35.6 
86.bO 1.92 0.17 0.00 ,.09 .62 • !;I 1 1237 &25.~ 35.5 36.
0 
87.00 1.26 0.18 0.00 1.44 .19 .67 1115 Ul5.1 34.9 36.4 
, 
l~ i 41487.50 1.22 0.20 0.00 1.42 -16.83 -16.'10 1166 S1!6.6 33.3 3
7.3 
! 
88.UO 0.80 0.22 0.00 1.02 .,99 .liS 1112 827.5 31.7 38.3 
~ , 88.50 0.61 0.24 O.{H .B6 -17.0a .94 10f,i4 828.5 30.0 39.3 
89.UO 0.55 Q.26 0.01 .tl2 .11 .97 1075 829.5 28.2 40.3 
89.!;)0 0.51 0.28 0.01 .86 .09 .95 1062 830.'i 26.5 41.2 
90.UO 0.60 0.30 0.01 .97 .04 .1l9 1101 831.6 24,6 42
.2 
90.~O 0.60 0.32 0.02 .93 .06 .~l 1097 an.? 22.7 43.1 
91.00 0.56 O. :34 0.02 .92 .01 .91 1096 833.9 20.6 
44.1 
91.!;)0 0.55 0.35 U.02 .92 .08 .91 1097 835.11 18.5 45.0 
91!.00 0.53 0.37 0.02 .93 .08 .91 1097 836.3 16.3 
46.0 
92. !;I 0 0.50 0.39 0.03 .91 .10 .92 1093 831.1) ,\4.0 46.9 
93.00 0.46 0.41 0.03 .89 .12 .~4 1090 838,1 11.6 47.B 
93.50 0.44 Q .'12 0.03 .90 .i2 .94 1090 640.0 9.0 40.7 
94.00 0.38 0.44 Q.03 .85 .16 .97 1001 841. "3 6.2 49.~ 
, 94.50 0.36 0.45 0.04; .65 .16 .96 10£13 842.7 3.2 50
.5 
95.UQ 0.32 0.41 0.04 .83 .18 .98 1019 8.44.0 0,0 51.3 l~ 
95.50 0.31 0.48 Q.Q4 .83 .19 .';18 1079 64S." 3%.6 52.2 j'"'" 
9il.00 0,43 C.SO 0.04 .9 r .12 ,90 nos 846.8 352.9 53.
0 " 
96.!l0 0,34 0.51 0.04 .B9 .. 16 • ':I't 1093 848.2 348.8 53.
7 
97.00 0.25 0.53 0.04 .82 .21 .98 1079 649.6 344.4 54.
5 
97.50 0,21 0.54 0,05 .79 .23 -1'.00 1014 851.1 339.6 55.
1 
98.UO o,n 0.55 0.05 .77 ,25 .01 10{1 852.5 334.4 55.8 
98.50 0.08 0.57 0.0!;) .70 .30 .06 1056 8:>4.0 32fh6 56.3 
99.UO 0.04 0.58 0~O5 .67 .32 .09 1049 855. 4 322.5 56.8 
99.50 0.03 0.59 0.05 .66 .32 .U8 lO!>2 856.9 315.9 57.2 
i (11500.UO 0.05 0.60 0.06 .'70 .31 .U6 1058 858. 4 308.9 57.5 
J 00.50 0.06 0.61 0.06 .73 .30 .05 1Q64 a59.9 301.6 57,7 
01.00 0.00 0.62 0,06 .68 .3', .07 1055 B61.4 294.3 57.8 
01. !>o -0.03 0.63 0.06 .66 .35 .U8 10!jl 862.9 286.9 57.7 
l..,. 
Ul.uO -0.04 0.64 0.06 .66 .36 .U9 1051 864.3 219.8 57.6 ~ . 
1·- 02:.50 -0.02 (1.64 0.01 .69 .35 .07 1058 B65.8 272.9 5'1.3 
Q3.00 -0.05 0.65 Q.07 .Cl7 .37 .09 1054 861.3 Lbo.5 56.9 
03.5() -0.08 0.66 0.0" .65 .39 .10 1050 868.S '60.!) 56.5 
04"lJQ -0.06 0.66 0.07 .68 .37 .ou 1057 870.3 2SS.0 56.0 
j 
04.50 ·0.01 0.67 0.01 .14 .34 .04 ton 871.7 249.9 55.4 
~1 
407 
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Table 3 (cont.) \ 
1968 66A (Explorer 39) 
_106 P 106 P 106p 6 . log Pe log Ps T z arr-uO b - b MJD ·-10 P 11 0 s t a 11 (OK) (kIn) (deg) (deg) 
;.~ 
41505.00 0.05 0.68 0.01 .79 -17.32 -17.01 1081 873.2 245.3 54.1; ! 
" 
05.50 0.07 0.68 0.07 .83 .30 -H).98 1089 874.6 241.0 54.1 
06.00 0.10 0.69 0.01 .86 .29 .96 1096 876.1 237.1 53.4 
06.50 0.13 0.69 0.08 .89 .28 .95 1101 817.5 233.~ 52.7 
07,00 0.03 0.69 0.08 .80 .33 -1"7.01 1086 878,9 230.2 51.e; 
07.50 -0.14 0.69 0.08 .63 .44 ,12 1050 880.3 227.1 51.1 
08.00 -0.29 0,70 0.08 ,49 .55 .23 1008 881.7 224.2 50.3 
OB.50 -0.35 0.70 0.08 .42 .62 .30 983 883.() 221.5 49.5 
09.00 -0.37 0.70 0.08 .41 .63 .32 981 884.4 219.0 48.6 
U9.50 
-0.33 0.70 0.08 .45 .59 .28 999 885.7 216.6 47.b i, 10.00 
-0.31 0.70 0.08 .47 .58 .27 1008 887.0 214.3 46.9 L,..., 
10.50 -0.34 0.70 0.08 .44 .61 .29 996 888.3 212.2 46.0 
11.00 -0.37 0.70 0.08 .41 .64 .33 985 889.5 210.1 45.1 
11.50 -0.40 0.70 0.08 .38 .67 .37 977 890.7 208.1 44,2 
12.00 -0.43 0.70 0.08 .35 .70 .41 963 891.9 206.3 43,3 
12.50 -0.43 0.70 0.08 .35 .71 .41 965 893.1 204,4 42.4 
Itt 13.00 -0.42 0.70 0.08 .35 .71 .41 963 894.3 202,7 41.5 
\ 13.50 
-0.42 0.69 0.08 .35 .71 .41 962 895.4 201.0 40.6 \ 
, 14.00 -0.42 0.69 O.OIi .35 .72 .41 960 896.5 199.3 39.7 
14.50 -0.40 0.69 0.08 .37 .70 .38 968 897.6 197.7 38.b 
15.00 -0.48 0.68 0.08 .28 .83 .51 909 898.6 196.2 37.9 
15.50 -0.48 0.68 0.08 .28 .83 .51 911 899,6 194.6 3" * (j 
16.00 -0.51 0.67 0.08 .24 .89 .58 875 900.6 193,t 36.0 
16.50 -0.48 0.67 0.08 .26 .86 ,,55 895 901.5 191.7 35.1 
17.00 -0.46 0.66 0.01:1 .27 .B4 .54 911 902.4 190.3 34.2 
17.50 
-0.52 0.65 0.08 .21 .95 .65 848 903.3 18H.9 33.3 
18.00 -0.50 0.64 0.08 .23 0 91 .61 865 904.1 187.5 32.3 
18.50 -0.50 0.64 0.08 .21 .95 .65 841 904.9 186.1 31.4 
19.00 
-0.51 0.63 0.08 .20 .97 .68 836 905.7 184.8 30.5 
19.50 -0.46 0.63 0.08 .24 .88 .61 889 906.4 183.5 29.5 
20.00 -0.47 0,62 0 0 08 .23 .90 .63 878 907.1 182.2 2!:l.6 
20.50 -0.45 0.61 0.08 .24 .89 .61 884 907.8 180.9 27.7 
21.00 -0.43 0.61 0,,07 .2!i .89 058 882 9080 l, 179.6 26.7 
21.50 
-0.47 0.60 0.07 ,21 .97 .65 825 908.9 17&.4 25.8 
22.00 -0.50 0.59 0.07 .16 _18.08 .78 753 909.5 177.1 24.9 
22.50 
-0.43 0,58 0.07 .22 -17.94 .64 851 910. fl 175.9 24.0 
23.00 -0.24 0.53 0.07 .41 .69 .36 982 910.4 174. -, 23.0 
23.50 -0.20 0.57 0~O1 .44 .67 .31 987 910.8 173.5 22.1 
24.00 -0.26 0,56 0.07 .37 .74 .40 955 911.2 172.3 21.2 
24.50 -0.32 0.55 0.07 e30 ,82 .50 909 911.6 171.1 20.2 
25.00 
-0.31 0.54 0.07 .30 ,82 .50 908 911.9 170.U 19.3 
25.50 
-0.32 0.53 0.07 .28 .85 .53 894 912.1 16!:l.8 18.4 
26,00 
-0.28 0.52 0.07 .30 .81 .51 915 912.3 167.7 17.4 
26,50 
-0.29 0.51 0.06 .28 .84 .54 899 912.5 166.5 16.5 
~, 27.00 -0.28 0.50 0,06 .28 .84 .54 898 912.6 165.4 1,.6 
(j 
27.50 
-0.34 0.48 0 0 06 .20 .98 .68· 811 912.7 164.2 I1t.6 
2a.OO -0.36 0.47 0.06 .17 -18.06 .75 763 912.8 163.1 13.7 
28.50 
-0.29 D.46 0.06 .22 -17.95 .64 830 912.8 162.0 12.0 
29.00 
-0.31 0.45 0.06 .20 .99 .68 798 912.8 160.9 11. tl 
I 
29.50 
-0.25 0.43 0,06 ,25 .89 .56 857 91.2.8 159,8 10.9 
30.00 
-0.18 0.42 0,,06 .29 .84 .'1 885 912.7 158.7 10.G 
30,50 
-0.15 0.41 0.05 .32 .80 .45 902 9l2.5 157.6 9.1 j 
31.00 
-0.13 0.40 0.05 .31 .81 .47 896 9l2.4 156.5 8.1 t 31.50 
-0.17 0.38 0.05 ,26 .8B .55 852 9).2.2 155.4 7.2 ,~ 32.00 -0.14 0.37 0.05 .28 .84 .52 873 912.() 154.3 6.3 




-0.01 0.35 0.05 .38 
-17 • .11 -17.39 941 911.4 152.2 4.4 33.20 0.31 0.34 0.05 .70 .45 .11 1061 911,3 151.7 4.1 33.40 0.80 0.34 0.04 1.18 .25 -16.84 1141 911.2 151,3 3.7 .-: 
" 
40R 
r"""""""'-~~"~~"'~-~'~"':~'~~-'-'" , .. -.~~== "~,. __ w ,- j.IIJ.-~=~~-"'t$.'i''i i'!W':+ ,.~3-~.~-\"<"~z=t~-::;"::-:,?".~~-_~_,.~""""~_"'7f).T."l!'I!'I''t'---:r:~~-::-:::-'~~'~~''''''~-'' __ 
" 
1---
~l'nblt) tl (<<)llt,) 
JOM (1(\;\ (E~p!\)tQ}\ 81) 
I .. 
.. .\06 Xl :tOO 1\ 6 • ..lOG i) M.10 10 1\ log Pu log Ps 'I' y. (\,r -<10 Ii -50 - (\ 1r 1f • 
(~lq (luu) (dillE) (dog) 
41!i~:'h60 o,no (h!4 0.04 1.18 -17 .as -HHU) 1t/,0 911.1 l!iO,1J a.3 
33.80 0.97 0.33 0,04 1.~4 .19 ,liO llb6 910.9 lSO,4 2.9 
34.00 1.13 0.33 0 .. 04 1.'0 ,14 .'3 1182 910.8 150.0 2.6 34.20 1. ;;\t'l 0.32 (h04 1,66 .09 .64 1202 910.11. l49.6 ~.2 
3lt.itO 1,1 /, Q,3a 0.04 l.!lO ,13 .66 1192 91Q.$ 149.2 t.a 
34.60 0.99 O.:.H 0.04 l.i.l.4 .19 .. 14 1.164 9iQ,~ l46.7 l.~ 
34.tl.u O,~l n.3l Q.04 .at; .36 .~3 lO~!7 910.2 14U,~ hl 
3!l.OQ 0.35 0.30 0.04 .~9 .4'1 -l"U~ lOSt) 'Ho.n 147.9 v,t 
_. 
1t1535.!;)Q 0.22- 0,2.9 1.1.04 ,,~S ,.17.!)'I "'U.l!i 999 909.b 146.8 -U.2 
36.UO O.O~ o.~a 0,04 .34 .71 .J8 1190 ~O9.1 1 'd>. 8 ... l.l 
a6.:'O 
-0.07 0.26 1l.O4 ,l3 .93 .~7 7U2 908.7 14th r -2.u 
37.QtI 
-0.06 o.~s O.Ol\ .~3 .91 .~9 797 9Qf3.2 143.7 -3.0 
37.~O 
-0.02 o.~tt u.03 o.2~ .no • !.Ill u;n I]Q"r.7 142.f.I -3.9 
38.0Q 0.17 0.23 ~)~U3 .43 .63 .~l ~53 907.(1 l4leb .. I,.U 
as.!Jo 0.2.6 0,22 ~J. 03 .!>O .sa .(~ 9'16 906.6 140.!) .. !'I.r 
39.00 O.l9 n.ao u.lJii .42 .64 .~H lt40 906..() 139,5 -6.0 
:Hh~Q 0.0'1 0.19 O.tl,;i .n .09 .!>a 7[19 90!';" f) 13H.4 .... 1.4 
4thOQ .. Q.02 ().l" 1J.t)~ .18 .99 .011 MU 90 thQ U)'7, It -ll.!.! 
4Q.~Q 0.02 (\.16 0.\)2 .al .'1? .oa '1!l1l ~O/l. ~ Ulb.3 ... 9. t, 
41.00 0.01l 0.15 O.Gl ol!l;I .a4 • t)f, tnt 90~.7 l~5.3 ... 10.3 
41.~Q 0.07 0.l4 v.vi! .aa .tlo .~9 79!i 'toa.l 1~4.a -H.2 
42.Ut,1 0.10 O.U O.O~ .~5 .81 .!>s 824 f)U a. 1+ H~\o2 .. u.l 
42.~O 0.09 0.11 0.Q2 .2;a .60 .61 79l 9Q~.S U(!.r. ... l.hO 
} 43.QO C'.OH 0.10 0.02 .19 .9i! · /;)" 7 ft9 901.2 Ul.l -U.9 
43. !ltl 0.09 0.09 t.l.v2 ,19 .9t! .6" 74a 900.$ 1311.1 b14.U 
44.00 0.10 0.08 0.01 .19 .92 .M~ -'30 099. \1 la9.1 .. ~~.u 
44.:'\0 0.14 0.0& Q.tH .~2 .. fib • tlt) 1'UO il99.2 12U.O -ltt.! ItS.co O~H' o.o~ O,lH .22 .t14 .60 n9 890.6 un.o .. U.I':! 
4S.!l0 0.19 0.04 tI,tH <tit .7tl .~4 Slb B97.Q l~tt.O ... la.5 • :J 
46.UO 0.23 Q,,03 U,Ol .~a ;'3 .1'9 at,l) 897.3 Uit.') .. 19.4 
46.~O Q.2ll 0,02 0,01 .lac .a~ .!;)9 7UO U'i!:!. '1 l~l.9 .. ao.3 
47.00 Cl.26 0.01 \.1.01 .~a .12. .(+11 8 ilO 896.0 12?-.9 .. iH ,o:.l: 
47 ~!>(l o.an n.oo 0,01 .~u • 'n~ .47 (!3!1 l)9~ ." Hl.8 ... ~a.l 4B.OO O.~9 _0.01 U.U1 • .a9 ,71 " i"!.i 637 S~'H. Ii 120.t! .. 2l.0 
4E30!:lO 0.31 _0.01 0.00 .30 ,Cl9 .43 Uf,!> 1I9' •• <:l ll.9.8 -jUl.9 
49.UO Q.35 _0.01 0.00 .a4 ,63 .;;7 81S El91.\.6 UO. 'I ... 24.U 
49i1~O 0.39 .. 0.02 0.00 .:n ,f)O .J3 697 893.0 1n.7 ",25.1 
50.00 0.41 -(l.Ot! thOU ~39 
• S"' ,~O 90Q an.4 1l6.(:1 -lb,Q 
, ~CI.!:IO 0.43 _0,02 0,00 ,<+1 .5~ • ~ i 9P tHll ~8 ll!). ti ... ~(.5 !i hOO Q ./tl~ -0.02 0.00 • 40 .!i~ •• HI . 911 scn.a 1l""tI -r..UII'l 
l)l •. !lO Ch't4 -o.C'll thUU .43 .!.l~ .t!l no a90,'7 na.~ ... ~9 • ., 
52.00 O./~() -0,01 G.OU .45 • itS i~3 1)41 890,< ll~.!l .. ao.l 52.S0 0.48 (\.00 u.uo .fta .'1 l;i ~il 9~7 SU9.'? 111.4 -ahl. 
s~.uo 0.4$ 0.00 IJ,Uti ,44 .119 .~ft \~1l7 utl9.2 110.4- ... ~ia.O 
ti3.!.lQ 0.44 0,00 .. U, tn .. 4/, .fta .~4 9;,\6 tHlS, ., lo~.a ... aa .. '1 
S4.00 0.4'7 (\.00 -\J.Di .1'6 .4~ .2.2 9ft!) 388.' ~OU.:l -i\3.tl. 
54.50 O.Sl 0.00 ... O.la .!)l .41 .1-7 96" ntH III lO7~~ ... ;14.6 
!)5-.00 O.So 0.00 ... 0.01 .!.lS .311 "la 9(1) !HH,I! 106.1 .. 35.!I 
l)S.~O 0,,69 0,00 .. ll.Ot .66 .a9 .Ul 1 Ot'~) lHP.O lO:>.,), -36.4 
!)6,QO 0.82. c).ClO ... 0,01 .fil .n -1(,.93 laSS (1116,6 ~U410 .. "l.~ !l6,:ltl O.i17 n.oo ... ~).Q.l ,a~ .111 .ij9 tQtll't a86,3 102,9 .. I\a.l ;t 5', .. 00 0.89 0.00 _Q~O~ .UIl 
• ttl , tlt1 10~9 ue6.f) 101.9 -~'1.1 !'i7.!)O 0.0.9 0.00 -O.Ql .t10 .P ,til) 10&9 805.6 100.u -4Q.U J 1)8.00 0.90 0.00 ... (f.Ql .U{l .17 .ti8 iQeS t!!Hi.4 99.7 ,.,/to!ii 'Ii SS.SO Q,92: 0.00 ... 0. eJl .91 ,lb litH 107<, \H15.1 q8.6 
-41 .. 1 
59.00 0.91.\ 0.00 .. 0,01 .97 .ll! .~j lOU~, aa4.~ t)?S -4l.~ 
"S9.50 t.o-a 0.00 ... J').Ol 1.n .10 ,IW 10l}~ Sll4.6 9(l.4 .. 4~.!.l ~o ~.liO 1,01\ 0,00 .. 0.01 1.U;) ,09 .. 19 lO')t:l 8IF •• 4 9!hl -44.~ 
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Table 3 (cont.) 
~ 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106i> _106 P log Pe log Ps T Z o.11'-nO [) - &0 'I S t a 'IT 1r ' \ (OK) (km) (deg) (<leg) 
"' 
41561,00, 1,13 0,00 -0,01 I,ll -17,05 -16,76 1110 884,2 9;,,1 -46,1 
61,501 1,13 0,00 .0,01 1,12 ,04 ,76 1111 884,0 92,0 -47,0 
62,00, 1,06 0,00 _0,01 1,05 ,01 .79 1099 B84,O 90,8 -41,8 
62.50: 1,07 0.00 .. 0,01 1,06 ,06 ,78 11 (j 1 883,9 89,7 -4S,7 
1 63.00' 1.03 0,00 -0,01 1,02 ,08 ,79 1092 883,9 88.5 .49,6 I 63,~0 1.00 0,0'9 -0,01 ,99 ,09 ,tH 1081 883,9 81,4 -50.4 
:1 64,00 0,95 0,00 -o,oi ,94 ,11 ,tB 1017 883,9 86,~ -51,3 
~ 64,~0 0,97 0,00 -0,01 ,96 ,10 ,82 1081 884,0 85.0 -52,2 1 65,00 0,96 0,00 -0,01. ,95 .10 ,H3 1019 BB4.0 83,8 -53.(J 
H 65,50 0,88 0,00 -0,01 ,87 ,13 .87 1062 884.2 82,6 -53,9 66,00 0,84 0,00 .0,01 ,83 ,15 ,89 1052 884,3 81,4 -54,1 
') j 
66,50 0,78 0.00 0,00 ,77 ,19 ,92 1036 884,5 80.1 -55.6 
67,00 0,82 0,00 0,00 ,81 ,16 ,90 1046 884,7 78,9 -56,4 
b7,50 0,85 0,00 0.00 ,85 .14 ,Ht! 1056 884,9 71.b -57,3 
b8.00 0,81 0,00 0,,00 ,81 ,16 ,90 1046 885.2 76.3 -58,1 
68,50 0,19 0,00 0,00 ,19 ,11 ,91 1040 885,4 75.0 -59.0 
69,00 0,75 0,00 0,00 ,15 ,20 ,93 1029 885,8 73,7 -59.8 
69.50 0,73 0,00 0,00 ,73 ,21 .94 1023 886,1 72,3 -60,7 
, 70,00 0,71 0,00 0,01 ,71 ,22 ,95 1016 886.5 70.9 -61.5 
i I 70,50 0,74 0,00 0,01 ,14 ,21 ,92 1023 886,9 69,5 -62.3 71,00 0,71 0,00 0,01 ,72 .22 ,93 1011 8B7,3 68.0 -63,2 
I 71,50 0,69 0,00 0,01 ,69 ,24 ,96 1008 887,8 66.5 -64.0 72.00 0,58 0.00 0,01 ,59 ,3D -17.03 975 888,3 6!:l.0 -04.8 
I 72.50 0,60 0,00 0.01 .62 ,28 .02 987 888,8 63,4 -65.6 
! 73,00 0,63 0,00 0,01 ,64 .26 ,01 995 889,3 61.8 -66,4 
" 
73.50 0,67 0,00 0,01 ,69 ,24 -16,97 1007 889,'1 60.1 -b7.l. 
" } 14,00 1,08 0.00 0,02 1,09 ,OS , -f4 1092 890.5 58.4 -611.lJ I 74,50 1.25 0,00 0,02 1,27 -16,99 .bEl 1120 89.1.1 56.6 -61l.v 
1 75,00 0,83 0,00 0,02 ,85 -17.16 ,1l7 1046 891.7 54.7 -6-1.6 
1 15,50 0,62 0,00 0.02 .64 ,29 .99 984 892,4 52,7 -70.4 
76,00 0,61 0,00 0,02 .63 .29 -17,00 981 893,1 50.6 -71.2 
7b,50 0.62 0.00 0,02 ,65 ,28 -1b.99 988 893.8 411.5 -72.U 
17,00 0,64 0.00 0,02 ,66 .28 ,91 989 894.6 46.2 -72.7 
17, !)O 0.62 0,00 0.03 .65 ,29 ,98 984 895,3 43.7 -73.4 
78,00 0,61 0,00 0,03 ,64 ,30 ,99 981 896.1 41.1 -74.i.. 
78,50 0,60 0,00 0,03 ,63 ,31 -17,00 978 896,'1 3b.3 -74.'1 
19,00 0.58 0,00 Og03 ,61 ,32 .03 972 897.7 35.3 
-''J.6 
19.50 0,57 0,00 0.03 ,60 .32 ,U4 911 898.5 32.1 -7b • .? 
80,00 0,57 0,00 0,03 ,61 .32 ,U5 971 899.4 26.6 -"6. r; 
80,50 O,5b 0.00 0.04 ,60 ,33 ,U5 973 900,2 24.7 -77.'.:> 
81,00 0,59 0,00 0,04 ,63 ,31 ,U3 981 901,1 2el,5 -7iJ.0 .:;. " 
81.50 0,60 0,00 0.04 ,64 .31 ,02 984 902,0 15.9 -7!J.5 r 
82,00 0,58 0,00 0,04 .62 ,32 ,04 978 902.'1 10.9 -79.U 
82,50 0,61 0,00 0,04 ,66 .30 .<Jl 990 903,8 5,4 -79.4 
83 .. 00 0,57 0,00 0,05 .61 .34 .04 969 904.7 359.4 -79. 7 
83.50 0,13 0,00 0,05 ,78 ,24 -16.92 1011 905.7 352.9 
-79." 84,00 0,84 0,00 0.05 .89 .20 .il5 1040 906.6 345.9 ,...80.1 
84,50 0.79 0,00 0,05 .84 ,23 .117 1027 907.5 33&,7 
-80.1 
85.00 0,14 0,00 0.05 .80 ,25 .89 1015 908.5 331.2 -80.U 
85,50 0,18 0.00 0.05 .83 ,23 .!J9 1024 909.4 323.7 -7,-).7 i , 
86,00 0,15 0,00 0.06 .Bl ,24 ,91 1021 910.4 316.3 -79.4 j 86,50 0,71 0.00 0.06 .17 ,27 ,93 1009 911.3 3CJ9.2 -78.9 , J 81.00 O,b9 0,10 0.06 .84 .24 .ij9 1025 912.3 3U2.6 "'71:3.~ 87.50 0,61 0,11 0.06 .84 .24 ,90 1025 913.2 296.4 -77.e 88,00 0.54 0.23 0,06 ,83 ,24 .91 1024 914.1 29L.6 -76.'1 , 88,50 0,52 0,27 0,06 ,85 ,23 ,91 1030 915,1 285.4 -76,1 . ~ ,~ 89,00 0.50 0,32 0,06 ,88 ,23 ,119 1033 916.0 280.6 -75.2 " ,89,50 0.50 0,35 0.07 ,92 
.22 .M6 1038 916,9 276.3 -74.2. 90,00 0,53 0.38 0,07 .98 .19 ,ij3 1049 917.<:< 272.3 -73.3 90,50 0,35 0,41 0,07 .84 .25 ,91 1022 918.8 268.7 -72.3 
410 
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Table 3 (cont.) 
\ I 19G8 GUA (Explore!' 39) 
J 
_106 P 106 P 1Q6 p _106 P log Pe log Ps T z nIT-no o - /it) t MJD t a IT 1T ~ S 
! (OK) (km) (deg) (de~) 
11 41622,60 1,04 0,25 0.06 1,34 -17,19 -16,90 1048 938,Q 17b.8 5,9 
22,80 0.40 0,24 0,06 ,69 ,45 -17,21 90S 938.7 176.4 b." 
23,00 0.08 0,24 0,06 ,37 .70 ,49 727 938.5 ne.o b.9 
, 
, 
v,05 ,57 .. 17.51 -IT.30 862 9313.1 174.9 8.1 i 41623,50 0,29 0,23 
24,00 0,27 0,22 U,05 ,~4 ,53 ,~2 846 937.t! 1n,H 9,3 
Ute 50 0,24 0,20 0,05 ,50 ,55 ,36 836 937,1 1 n,El 10,~ 
25,UO 0,22 0,19 0,05 ,47 ,57 .38 830 936.6 171,7 11,fl 
25,50 0,23 0,18 0,05 ,46 .57 .39 825 936.n 170,7 13.U 
1 ) 26,00 0,21 0.17 0.05 ,42 ,61 ,43 800 935.5 11:19,6 14 • .:! f.,......";~ 26,50 0.21 0,16 0,05 ,41 ,62 ,44 794 934.9 168,5 15,4 
i, 27,00 0,17 0,15 0,04 ,36 .67 ,~O 760 934,3 161.5 16.7 
27,50 0.2 0 0,14 0,04 ,38 ,65 ,47 769 933.1 166,4 17.e; 
28,00 0,23 0 .. 12 0,04 ,40 ,62 ,45 782 933,n 165.3 19.1 
28,50 0,21 0.11 0,04 ,37 ,65 ,48 759 932,3 164.3 20,3 
: I 29,UO 0.20 0.10 0,04 ,34 .69 ,!l2 732 931,7 163.2 21.5 
, , 29.50 0,23 0,09 O,U4 ,36 ,66 ,49 749 931,0 162.1 22.7 I: 
30,00 0,24 0.08 0.03 .36 .66 ,49 749 930.3 Ibl.1 24.0 
30.50 0.22 0,01 0,03 ,33 .69 .53 722 929,5 160.0 25.2 
!\ 31.00 0.26 0.06 O.O~ .35 ,66 .~O 737 928.8 1%.9 2e.4 L 31,50 0.24 0.05 (j.O~ .33 .69 .53 722 928.(1 1~7.8 27.6 i 
32.00 0,28 0.04 0,03 .35 .66 .!l0 738 927.3 156.& 20.6 
32.50 0.26 0,03 0.03 .32 .69 .!l4 709 926.5 155.7 30.0 
,. 
33,00 0.28 0.02 0.03 .32 ,69 • !:I 4 708 925.7 154.6 31.2 - i 
33.S0 0.29 0,01 0.02 .32 .69 .53 70S 924,9 153.t:> 32.4 
34,00 0,27 0.00 0.02- .29 .73 .'8 678 924,1 1~2.4 j3.6 
34.50 0.26 _0.01 0.02 .27 .76 .60 663 923.3 151.3 34.ti 
35.00 0.27 _0.02 O.O~ .27 ~75 .60 661 922.t. 15u.2 36.0 
35,50 0.31 -Q.03 0,02 .29 .72 .57 680 921.6 149.1 37.2 
a6.00 0.32 -0.04 0.02 .29 ,72 • !:I 7 674 920.8 148.0 38.4 
36,50 0.41 -0.05 0.01 .En .61 .46 733 919.9 146.9 3'1.6 
37,00 0.42 -0.06 0.01 .38 .59 .45 727 919.1 145.8 40.8 
37.50 0.61 -0,07 0.01 .56 .42 ,28 834 918.2 11,4.7 41.9 
38,00 0,55 -0,08 0.01 .48 .49 ,34 792- 917.3 14:3.6 43.1 
38.50 0.46 -0.09 0.01 .38 .58 .44 732 916.5 142.5 44.3 
39,00 0.52 -0.09 O_Ol .43 .52 .39 767 915.6 141.4 45.!:I 
39.50 0.53 -0,10 0.01 ,44 .51 .37 772 91 ... 8 140.2 4b.7 
40.00 0.49 -0.11 Q.Ol .39 .56 .42 740 913.9 139.1 47.9 
40.50 0.45 -0.12 0.01 .34 .61 .4B 700 913.1 137.9 4<J.t! 
41,00 0.67 -0.13 0.01 .55 ,40 .27 827 912.7 136.8 50 • .:! 
41.50 0,76 -0.13 0,00 ,63 ,34 .,1 856 911.4 135.7 S 1 • ~ 
42.00 0,69 -0.14 0.00 .55 .40 .26 819 91C.5 134.5 52.!l 
42,50 0.65 -0,14 0.00 ,51 ,4Z .':!9 81)4 909.7 133.3 !:l3.7 
43,00 0.63 _0,15 o.ou .48 .44 .32 791 908.8 132.2 54.9 
43.50 0.72 -0.16 0.00 .56 .37 .25 828 908.Cl 131,0 56.u 
44.00 0,78 -0.16 0.00 .62 .33 .lO 852 907.2 129.8 57 • .:! 
44,50 0,71 .0.16 0.00 .55 ,31 .25 820 906.4 126.6 !la.3 
45,,00 0.,70 .0,17 0,00 .5~ .38 .,,6 Bll 905.6 127.4 59.S 
45,50 0.81 -0.17 0.00 .63 .30 .18 858 904.B 126.2 60.6 
46,00 0.81 _0.17 0.00 .63 ,3D .18 859 904.0 125.0 61.& 
46.50 0.80 .0.18 .0.01 .61 .31 .19 848 903.3 123.7 62.S' 
47,00 0,78 .0.18 ... 0.01 .59 .32 .20 836 902.5 tn.s 64.1 
47,50 0,83 
-0.18 _0.01 ,65 .27 ,16 fl60 901.8 121,2 65.2 ~ 
48.00 0,79 .0.lB _0.01 .60 ,3D .19 841 901,0 120.0 66.4 
48,50 0.74 .0.18 .0,01 .t:>5 ,33 .22 820 900.3 l1B,7 07., , 
49,00 0,72 -0,18 _0,01 .53 .34 .l4 808 899,6 117 .4 68.6 ~ 
49.50 0,75 .0,18 .0,01 ,56 
.32 •• '1 822 899.0 ltt).l 69.b 
50,00 0.75 -0 0 .17 -0,01 .57 .30 .lO 827 89B,3 114. a 70.9 






















































































































































































































































































































































































































































































































































































































































Table 3 (cont.) ~ ~ 1968 66A (Explorer 39) f[ 
MJD _106 P 106 P 106 P _106 P log Pe log Ps T'II" z °rr-aO b - b s t a IT 0 (OK) (kID) (deg) (cleg) 
~ 41681.i!J0 0.51 0.00 0.01 .!)2 -17,39 -1 '.26 821 914.1 2b3.6 b4.4 I 82'1°0 0.56 0.02 0.01 .58 .34 .21 851 915.2 262.0 63.4 
1 82.!J0 0.47 0.05 0.01 .53 .39 
,l6 835 916,3 2bU.4 82.4 
83.ioo 0.43 9. 08 0.01 .52 .40 .27 831 911.4 258.8 &1.3 ! ! 83,50 '0.42 9.10 0.01 .53 ,40 .26 836 918.5 257.2 bO.2 
84.00 0.41 9. 11 O.Ql .54 .40 .l6 844 919.1 255.7 7'7.2 j 84,:50 0.41 9. 13 (J.Ol .!)4 .41 .~7 843 920.8 254.2 78.1 1 i 85.00 0.35 , m.13 0.01 .49 ,46 .31 819 922.0 252.6 77,0 I 85 •. 50 0.34 6.14 0.01 .49 .47 .31 821 923.1 251.3 76.0 I , 86.00 0.35 0.15 0.01 .51 .45 .30 836 924.3 249.9 74.9 
86.50 0.34 ! 9. 16 0.01 .51 .45 .30 839 925.5 248.6 73.6 
! 87.00 0.34 9. 16 0.01 .51 .45 .30 841 926.6 247.2 72.7 j 87.~0 0.30 q.16 0,01 .47 .49 .J4 822 927.8 245.8 71,b 
~ 88.00 0.35 0.17 O,')! .52 .45 .30 El50 929.(1 244.5 '10.5 
¥ 88.50 0.42 0.17 0,01 .59 .40 ,l4 886 930.1 243.2 09.4 
89.00 0.36 0.17 0,00 ,53 .46 .29 860 931.3 241.9 68.3 \ 
~ 89.50 iO.30 0.17 0.00 .47 .51 .3!> 832 932,') 240.b 67.;: 90.00 10.34 0.17 0.00 .51 .48 .32 655 933.6 239.3 66.1 
90.50 0.34 0.16 0,00 .!>O ,50 • .:53 852 934.8 238,1 6!>.lJ 
I 91.UO 0.38 0.16 0.00 ,55 ,46 .~9 8BO 935~q 236.8 63.9 
: 91.50 0,30 0.16 0.00 .46 .54 ,37 836 937.1 n~.6 62.7 
,) 92.00 0.3.2 0.15 O.Ou .47 .53 .36 843 938.7. 234.3 61.6 ~ 
., 92.50 0.34 0.15 0.00 .49. .52 .34 856 939.3 233.1 6U.' ; 93.00 0.39 0,15 0.00 e53 .49 • .:51 880 940,4 231.9 5'1.4 
93.~0 0,44 0.1 4 0.00 .. 57 ,46 .2El 903 941.<; 230.7 !>8.2 
'! 94.9 0 0,38 0.13 _0.01 .51 .52 • .:53 876 942,6 229.5 57,1 
I 94,~0 0.38 0,13 -0.01 .~O .~3 .34 873 943.
7 228.3 56.U 
95,90 0.38 0.12 -O.Ol .49 .54 .j!) 811 944.7 227.1 54.8 ! 95.50 0,35 0,12 -O.Ul .46 .57 • .:58 851 945.7 225.9 53.7 
96.00 0.32 0,11 .. 0.01 .42 .62 .42 836 946.8 224.8 52.; 
96.50 0.35 0.10 -0.01 .44 .60 .41 852 947.8 223.6 5i." 
97.00 0.35 0.10 -0.01 .43 .61 ,42 8/.9 94B.7 222.~ 50.2 
97.~0 0.35 0,09 -0.02 .42 ,63 .43 846 949.7 221.3 49.1 
98.00 0.35 0,08 -0.02 ,41 ,64 .44 842 950.6 220.1 47.<; 
9S.50 0,32 0.07 -0.02 .38 .68 .48 826 951,6 219.0 46.h 
99.00 0.33 0.06 -0.02 .37 .6<; ,49 B22 952.5 211.9 <,5.b 
99.50 0.33 0,05 -0.02 .36 .71 .!JO 811 953.3 216.7 44.5 
1ti100.00 0.36 0.04 -0.02 ,38 .69 .48 834 954.2 215.6 43.3 
00.50 0.31 0.03 -0.02 ,32 .77 .!J6 794 955.0 214.5 42.1 
01.00 0.32 0.02 -0.02 .32 .77 .,6 796 955.8 213.3 41 • {; 
01.50 0.32 0,01 .0.03 .31 ,7B .,;)7 791 956.5 212.2 39.8 
02,00 0.48 0.01 .0.03 .46 .61 ,40 896 957.3 211.1 3iJ.6 ~ 02.50 0.39 0.00 -0.03 .35 .73 • ,2 822 958.0 no.o 37.4 
03.00 0.3 ft _0,01 _0.03 .30 .80 ,;9 783 958.7 208.9 36.3 
03.50 0.46 _0.03 .0.03 ,42 .66 .45 677 959.3 207 •. 8 35.1 
04.00 0.44 _0,03 -U.03 .31 .72 ,!Jo 848 959.9 206.7 33.9 
04,50 0.43 _0.04 -0.04 .34 ,76 .,4 83U 960.5 205.6 32.7 
05.00 0.44 _0.06 -0.0.4 .34 .76 .'4 633 96i.l 204.5 31.5 
05.~0 0.47 .. 0.07 -0.04 .37 .72 .,;)0 857 961.6 203.4 30.3 
06.00 0.49 -O.OS -0.04 ,37 .72 .51 858 962.1 202.3 29.2 
06.50 0,53 _0.09 -0.04 .40 .69 .47 e81 962.5 201.2 28.0 
01.00 0.59 .0.10 -0.04 .45 .64 .42 914 963.n 200 .1 26.8 
07.::;0 0,56 
-0.11 .0.04 .40 .70 .47 864 963.4 199.0 25.6 l~, 
08.00 0.52 
-0.12 -0.05 .36 .74 .!:>2 658 963.7 197.CJ 24.4 1.: 
08.50 0.49 -0.13 -0.05 .31 .81 .59 821 964.0 196.8 23.2 
09.00 0.51 -0.15 -0.05 ,32 .BO ,',)7 830 964.3 195.7 22.0 • 09.50 0.53 -0.16 -0.05 ,32 .80 .!J7 828 964.5 194.6 ~().b 
10.00 0.55 .0.17 -0.05 .33 .79 .!J6 835 964.7 193.6 19.6 10.50 0.55 -0,18 .0.05 .31 ,82 
.'9 820 964.9 192.5 16.4 11.00 0.54 
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Table 3 (cont.) 
t' j 
,I 1968 66A (Explorer 39) T 
I MJD _106 P 106 P 106 p _106 p log Pe log Ps T'IT z a. -a. 5 -5 r s t 'a 'IT 0 'IT 0 (OK) (Jan) (deg) (deg) 
I ,.. 4171l.~0 0.59, -0.20 -0.06 .33 -17.79 -17. !:I 6 849 965.1 190.3 16.0 12.00 0.59 _0.21 .. 0.06 .32 .80 • !:I 8 841 965.2 189.2 14.8 !, 12.!:>0 0.51 _0.22 _0.06 .28 .86 .63 808 965.2 188.1 13.5 
(: ~ 13.00 0.57 .,0.24 _0.06 .27 .87 .65 806 965.2 187.1 12.3 II 13.!:>0 0.61 _0.25 .. 0.06 .30 .82 .60 B39 965.1 186.0 11.1 g 14.00, 0.62 _0.26 -0~O6 .29 .84 .62 8;)0 965.0 184.9 9.9 H 
;1 14.!:>01 0.62 -0.27 -0.06 .29 .84 .62 il28 964.9 183.8 8.7 
" ~ 15.00 0.62 _0.28 _0.07 .27 .81 .65 809 964.1 182..7 7.5 II 15.!:>0 0.63 _0.29 _0.07 .26 .89 .66 802 964.5 181.7 0.3 II 
'I 16.00 0.65 -0.30 -0.07 .2a .85 .63 823 964.3 180.6 5.Q 
~--- C 16.!:>O, 0.68 _0.32 -0.01 .29 .84 .62 833 964.0 119.5 3.8 Ij 
" 17.00 0.65 _0.33 -0.07 .25 .90 .68 193 963.7 178.4 2.6 
11.50 0.10 _0.34 _0.07 .29 .84 .62 840 963.' 177.3 1.4 
18.00 0.10 -0.35 -0.07 .2.8 .85 .63 832 962.9 176.2 0.1 
IB.!:>O 0.75 _0.36 -0.08 .31 .80 .58 860 962.5 l75.1 -1.1 
19.UO 0.19 _0.31 -0.08 .35 .75 .!:>3 894 962.0 174.1 -2.3 
··'f 19.50 0.81 -0.38 _O.Oti .35 .75 .53 892 961.5 113.0 -3.5 II 
20.UO (i.83 _0.39 -0.08 .36 ,74 .. ~2 899 961.0 171.9 -4.8 
20.50 0.85 _0.4;0 -0.08 .37 .. "r3 .51 908 960.4 170.8 -6.0 
21.UO 0.89 _0.4,1 _0.08 .40 .69 ,47 926 959.8 169.7 -7.2 
21.50 0.83 _0.42 _O.Oti .33 .78 .55 870 959.2 168.6 -8.5 
22.UO 0.82 _0.43 _0,08 .31 .81 • !:I 8 651 958.5 161.~ -9.7 
22.50 0.84 _0.44 _0.08 .31 .81 • !:I 8 851 957.8 166,4 -10.9 
'1 23.00 0.85 _0.45 _0.08 .32 .19 .56 866 957.0 165.3 -12.2 23.50 0.B6 _0.46 _0.09 .32 .18 .56 812 956.3 164.2 -13.4 
24.UO 0.85 _0.41 _0.09 .30 .61 .!:>9 852 955.5 163.1 -14.6 
24.!:IO O.al _0.48 _0.09 .24 .90 .68 769 954.6 161.9 -15.9 
25.00 0.85 -0.49 -0.09 .21 .84 .b3 829 953.8 160.8 -11.1 
25.50 0.86 _0.49 _0.09 .28 .83 .bl 837 952.Q 1~9.7 -16.3 
26.UO 0.84 _0.50 _0.U9 .25 .87 .bb B08 952,(\ 158.6 -19.6 
26.50 0.87 _0.51 _0.09 .27 .83 .62 835 951.0 151.4 -20.t! 
27.UO 0.88 _0.52 _0.09 • .2& .81 .61 843 950.1 156.3 -22.0 
27.50 0.91 _0.52 _0.09 .30 .18 • !:IS 859 949.1 155.1 -23.3 
28.UO 0.92 _0.53 _0.09 .30 .78 .51 856 948.1 154.0 -24.5 
23.50 0.95 _0,54 _0.09 .32 .75 .~4 872 947,0 152.8 -25.7 
29.UO 0.96 _0.54 _0.09 .32 .74 • !:I 4 877 946.0 151.7 -27.0 
29.50 0.99 _0.55 _0.09 .35 • "rO • !:I 0 902 944.9 150.;5 -28.:2 
30.00 0.99 _0.56 _U.09 .34 .12 .!:I1 884 943,8 149 •. 3 -29.!4 
30.50 1.04 _0.56 _0.09 1. 39 .66 .45 915 942.7 148.1 -30.;7 
31.00 0.99 _0.57 _0.09 ,.33 .12 • !:I 2 879 941.5 146.9 -31.9 
31.5() 0.91 -0.5a _U.09 1.30 .75 .56 856 940.,4 145.7 -33.2 
32.00 1,00 _0.58 _0.09 \.32 .73 • !:I 3 810 939.:2 144,5 -34.4 
32.~() 0.97 _0.58 -0.09 1.30 .75 .56 855 938.:0 143.2 -35.6 
33.UO 0.94 _0.5~ _0.09 .26 .80 .b2 819 936.iS 142.0 -36.9 
33.!>0 0.97 _0.59 _O,U9 ,29 .75 • !:I 7 850 935.6 140.7 -36.1 
34.00 0.94 _0.59 _0.09 j.26 .80 .61 811 934.4 139.4 -39.3 
34.50 1.12 _0.60 _0.09 .43 .58 .39 942 933.2 138.1 -40.5 
35,00 1.22 _0.60 _0.u9 .53 .49 .29 983 932,0 136,8 -41.8 
35.50 1.14 _0.60 _0.09 .45 .56 .36 940 930.8 135.5 -~3.0 
36.00 1.11 _0.60 _0.09 .42 .59 .39 924 929.'5 134.1 
-14 • 2 ~6.5() 1.16 _0.60 -U.09 .411 .54 .33 946 928.3 132.7 -,5.4 
i 37.00 1.10 _0.60 _0.09 ~4l! .59 .39 913 92.7.0 131,3 -46.7 !-:'l. 
37.!:I0 1.07 _0.60 _0.09 .38 .62 .42 891 925.8 129.8 -47.9 / 38.00 1.06 _0.60 -0.09 .38 .62 .42 892 924.6 128.4 -49.1 
38.50 1.00 _0.60 -0.09 .32 .68 .49 847 923,3 126.8 -50.3 <i • , ' 
• ~ 39.00 1.00 _0,59 _0.09 .32 .68 .49 845 922.1 125.3 -51.5 
'C " 39.50 1.04 _0.59 _0.08 .37 .61 .42 887 920.9 123.7 -52.7 
40.00 1.08 -0.59 _o,oa .41 .56 .37 912 919.7 122.0 -53.9 
40.!>0 1.02 _0.58 _0.08 .36 ,62 .42 877 91S.5 120,3 
-55.1 
41.UO 0.99 _0.58 _0,08 ~~3 .65 .46 852 917.3 118.6 -56.3 
415 ' 'f 
~. 
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Table 3 (coot.) 
1968 66A (Explorer 39) 
MJD _106 P 106 P 106p _106 i? log Pe log Ps T Z Q.1T-a.0 5 -50 s t a 1T 1T • (OK) (km) (deg) (deg) 
41741.50 0.96 -0.57 -O.oij .31 -17.67 "1,.49 838 916.1 116.7 -57.5 
42;tOO 0.92 -0.56 _0.08 .28 .10 .53 816 9l4.9 114.8 -58.7 
42.~0 0.94 -0.55 _0.08 .31 .65 .49 H45 913.1 ll2.8 -59.9 
43.00 0.98 _0.54 _O.OIl .36 .59 .41 878 9l2.6 1l0.B -61. (j 
43.~O 1.01 .. 0.53 _o.oa .47 .48 .29 939 9l1.5 108.6 -62.2 
44.00 1.Ol _0.51 -0.07 .42 .52 .34 912 910.4 106.3 -63.3 
44.50 0.92 _0.50 _0.07 .35 .59 .42 868 909.3 103.8 -64.5 
45.00 0.91 .. 0.48 -0.07 .35 .58 .43 814 908.2 101,2 -65.6 
45.50 0,87 ~0.47 -U,07 ,33 .59 ,45 864 907.2 98.4 -66,1 
46.00 0.86 -0.44 -0.07 .35 .56 .43 881 906.2 95,4 -61.8 
46,~0 0,79 -0,41 -0.0"' .31 .61 ,48 848 905.2 92.1 -b8.1! 
47.00 0.86 _0.38 -C,07 .41 .49 .36 910 904.3 88.6 -69.9 
47.~O 0.97 -0,34 _0,06 ,57 .36 .,l1 976 903,3 84.8 -10.& 
48.00 0,66 _0.30 _O.Ob .50 .41 .,l7 947 902.4 80.6 -71.8 
48.50 0.71 _0.25 _U,06 .40 .50 .:n 898 901,6 76.0 -72.7 
49.00 0.60 _0.19 _0,06 .34 ,56 ,44 856 900.7 71.0 -73.6. 
49.~0 0.53 _0.13 _0.06 .34 .56 .44 857 899.9 65.4 -74.4 
50.00 0,49 _0,05 -O.o!) .38 .51 • .:i9 880 899.2 59.4 -"'5.1 
50.50 0.50 0.00 _0.05 .45 .44 .",;1 917 898.5 52.9 -'75.7 
51.00 0.49 0.00 _0.05 .44 .45 • .:i2 911 89'7.8 46.0 -76.2 
51.50 0.45 0.00 -0.05 .40 .49 • j 7 Bat! 897.2 3!J.8 -76.6 
52.00 0.46 0.00 _0.05 .41 .48 .35 890 896.6 31. Ii -16.9 
52.50 0.44 0.00 _0.05 .40 .49 .36 881 1i96.fl 23.1~ -77.1 
53.00 0.45 0.00 _0.04 .41 ,48 .35 885 895.5 16.4 -77.1 
53.50 0.46 0,00 _0.04 .42 .'+ 7 .34 888 895~() '1.3 -77.0 
54.00 0.50 0.00 _0.04 .46 .43 .jO 908 894.6 2.6 -76.9 
54.50 0.51 0.00 _U.04 .47 .42 .30 912 894.2 356.3 -76.b 
55.00 0.49 0.00 _0.04 .45 .43 .32 902 893.9 350.6 -"'6.2 
55.50 0.47 0.00 -0.03 .44 ,44 .33 896 893.6 345.3 -75.8 
56.00 0.46 0.00 _0.03 .43 .45 .34 G88 893.4 340.5 -75.~ 
56.50 0.49 0.00 _0.03 .46 .42 .31 903 893.3 336.1 -74.8 
57.00 0.50 0,.00 -0.03 .47 .41 .30 906 893.1 332.1 -74.2 
57.50 0.49 0.00 _0.03 .46 .43 • .:il 895 893.1 328.5 -73.6 
58.00 0.44 0.00 -O.Oj .42 .47 .36 867 893.1 325.1 -12.9 
58.50 0.48 0.00 -0.U2 .45 .44 .33 886 893.1 322.0 -72.3 
59.00 0.39 0.00 -0.U2 .36 .53 .43 826 893.2 319.1 -71.6 
59.50 0,47 0.00 _0.02 .45 .44 .33 877 893.4 316.4 -70.9 
60.00 0.61 0.00 -0.02 .59 .33 .22 937 893.6 313.9 -70.1 
60.50 0.67 0.00 -0.02 ,65 .30 .18 952 893.9 311.5 -69.4 
61.00 0.70 0.00 -0.01 .69 .28 .15 958 894.2 309.3 -68.6 
61.50. 0.71 0.00 -0.01 .10 .28 .15 959 894.6 307.1 -67,,9 
62.od 0.70 0.00 -O.ul .68 .29 .16 951 895.1 305.1 --6.,.1 
62.5q 0.65 0.00 -U.Ol .64 .32 .19 935 895.6 303.2 -66.3 
63.00 0.48 0.00 _0. \)1 .48 .44 .32 859 896.2 301.3 -65.5 
63.5Q 0.44 0.00 _0.01 .44 .48 .36 831 896.9 299.6 -64.7 
64.0q 0.43 0.00 -d.Ol .42 .50 .38 815 897.6 297.8 -63.9 
64.5Q 0.41 0.00 0,00 .41 .52 .40 806 898.4 296.2 -63.1 
:;:~d 0,34 0.00 0.00 .34 .60 .48 691 899.2 294.6 -62.3 I 0.33 0.00 O.OU .33 .62 .49 698 900.2 293.0 -61.5 
66.00 0.34 0.00 O.OU .34 .61 .48 688 901.1 291.5 -60.7 
.66.~O 0.27 0.00 0.00 .27 .71 .!:>9 691 9°2.2 290.0 -59.8 
67.00 0.31 0.00 0.00 .31 .65 .~3 690 903.3 288.6 -59.0 ~ 
....... 
67,~O 0.21 0.00 0.00 .27 .71 .?9 662 904.5 287.2 -51l.2 
68.00 0.23 0.00 0.01 .23 .78 .b6 660 905.8 285.8 -57.4 
416 
l" . .. 
